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and UHF assemblies 


WE TEFLON GLASS Because it minimizes dielectric losses, NO. 6098 Teflon* 


Glass LAMICOID is ideal for printed circuits in airborne 
No. 6098 A ; Bie Pic 
—_ micro-wave and UHF assemblies, where miniaturization and 


or CUCLAD TEFLON GLASS high reliability are essential. Available plain or with 1 or 
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combines these properties LAMICOID, write to Mica Insulator, Division of Minnesota 
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@ EASILY SOLDERED 
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@ SHOCK RESISTANT 
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RANGE : DIVISION OF MINNESOTA MINING & MFG. CO. 
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RESISTANCE | 
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2s made more useful 
by MACALLEN 


Bonds of superior flexibility and adhesive strength unite the thin films of 
selected India Sheet Mica in MACALLEN Flexible Plate No. 7. Readily 
formed into desired shape without the use of heat, No. 7 is widely used 
for insulating armature slots, transformers, magnet and commutator 
cores, and field coils. It is one of the many MACALLEN Mica Products 
used for greater efficiency and economy by the electrical industry since 
1892. Find your insulation “answer” in our free Catalog 25. Send for 
it today. 


MAGAIRENEIINGA' 


° ALL FORMS °° ALL QUANTITIES 
°e ALL DEPENDABLE 


THE MACALLEN COMPANY, INC. 
Bay Road, Newmarket, New Hampshire CHICAGO: 565 W. Washington Blvd. 
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From the Editor 


Opinions and Rambling Thoughts 


Cool Jewels 


Because we publish a magazine, we 
probably get more than the normal 
share of mail that is destined for the 
waste paper basket. However, we do 
glance very quickly at all mail before 


tossing it aside. Normally a news re- 
lease on tie clasps and cuff links would 
merit only one fleeting glance but we 
must admit that we were intrigued 
with the possibilities of the jewelry 
described in a recent announcement 
and shown in the photograph. Sold 


by Zinn Originals of New York City, 
the thermometer tie clasps and cuff 
links are calibrated from —20°F to 
+ 120°F and it is claimed that they 
are sensitive to within one degree. 
There are some commercial tempera- 
ture measuring device manufacturers 
we know who are far from achieving 
such consistent accuracy—and_ their 
rather cumbersome units would look 
and feel rather awkward if converted 
to cuff links or a tie clasp. We imagine 
that engineers will find many uses for 
the Zinn jewelry. For example, an en- 
gineer now need only walk into a 
baking oven and look down in the 
vicinity of his necktie in order to 
check the temperature. If the engi- 
neer lives through the preceding use, 
he would be fully equipped to take 
a job as an arctic weather observer 
—in such an event, he would be able 
to dispense with complex weather in- 
struments, provided he remembered 
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to wear a shirt with French cuffs. 


We're Getting Old 


Often, we get so wrapped up in the 
mechanics of our work—such as get- 
ting each issue of Insulation on and 
off the press and into the mail—that 
we overlook matters of some signifi- 
cance and importance. For example, 
last month marked the beginning of 
Insulation’s sixth year of publication, 
an event which at least holds some 
significance for the writer. The rea- 
son that this was not mentioned in 
the May issue was entirely a case of 
forgetfulness . . . an affliction of our 
advancing age. And even though it is 
a month overdue, we can’t resist the 
urge to publicize the record of the 
past five years, so bear with us. 

Our work habits haven’t changed— 
this column is being written at 5 am 
on the copy deadline date—after five 
years, you'd think a man would learn 
how to plan his work but such is not 
the case. 

And the squeaks in the office chair 
are more maddening than ever. Half 
a decade of squirting oil at the mon- 
strosity has been to no avail. How- 
ever, the desk is just as functional and 
graceful as always—it is one of those 
ugly period pieces—from a period not 
old enough to be an antique and not 
young enough to permit foisting it 
off on anyone else. 

The office girls are prettier but I 
fear this is because I have aged half 
a decade and they have not. 

But probably most important is the 
fact that the magazine is many times 
bigger than it was five years ago. 
This is entirely due to the fact that 
advertisers have recognized the value 
of reaching the market that you, the 
reader, represent . . . for which, our 
sincere thanks. And to carry this idea 


one step further, thanks for knowing 
how to read. 


The Cover 


This month’s cover shows a circuit, 
mold, and polyurethane embedded 
circuit. It is designed to introduce 


the article in this issue by F. T. Parr, 
Air Arm Div., Materials and Proc- 
esses Engineering Dept., Westing- 
house Electric Corp., titled, “Low 
Density Fillers for Epoxy Resins for 
Embedding Airborne Electronic Cir- 
cuits.” The article is an excellent and 
thorough presentation. Author Parr 
reaches the conclusion that phenolic 
microballoon filled epoxy resin may 
be used successfully in certain situa- 
tions. 

Another article which is sure to be 
of interest to many readers is by 
F. Polenz of West Germany whose 
work has previously appeared in In- 
sulation. His article is titled “A Study 
of the Thermoplastic Behavior of 
Enameled Magnet Wire.” You'll also 
find interesting features in this issue 
on insulation testing, results of a so- 
lidifying fluid insulation survey, post- 
forming of laminated plastic parts, 
and other subjects. Be sure to read 
all of them. 


HEAT SHRINKABLE 


TUBING and SLEEVING 
for 


HIGH TEMPERATURES 


DIODE WITH THERMOFIT TFE SHRUNK 


S eS 


Thermofit TEE, a transparent modified polytetrafluoroethylene, applied to a miniature diode protects 
against corrosion and insulation failures at high temperatures. Encapsulation is quick, efficient, perma- 
nent and transparent. Stock sizes range from AWG 30 to 0. 


A RAYCLAD TUBES 


RAYCHEM 


OAKSIDE AT NORTHSIDE REDWOOD CITY CALIFORNIA 
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News And Views 


Dielectric Gas Price Slashed 


Du Pont, as is its custom, has announced a drastic price 
reduction simultaneously with a move from pilot plant 
production to semi-commercial production for “Freon- 
C318” octafluorocyclobutane. The most important present 
use for the material is as a dielectric gas. When it was first 
offered in research quantities in 1958, the compound was 
priced at $20 per pound—the price reduction just an- 
nounced is in the range of 75 percent bringing the figure 
down to $4.84 or $6.65 per pound depending on quantity. 
See New Product item No. 102 in this issue for more de- 
tails. 


Insulation Conference Progress 


Shown in the photograph are some of the hard-working 
members of the General Conference Committee for the 
1960 Insulation Application Conference at a recent plan- 
ning session held in Chicago. Reports by committee chair- 


men indicate that considerable progress is being made in 
all the various aspects of the conference, scheduled for 
December 5-8, 1960 at the Conrad Hilton Hotel in Chi- 
cago. 


According to program chairman Thomas Hart, Sili- 
cones Div., Union Carbide Corp., about one-quarter to 
one-third of the excellent papers which have been offered 
will have to be turned down because of time limitations. 
The technical program is slated for Monday through 
Wednesday (except for Tuesday afternoon), Dec. 5-7. 
Four sessions each will be devoted to distribution and 
control apparatus, electronics and communications equip- 
ment. and rotating machinery with other sessions also 
planned on testing and evaluation and insulation funda- 
mentals. Each session will be keyed with a specific theme. 

Under the direction of E. J. Phelan, Prehler Electrical 
Insulation Co., the insulation marketing group is arrang- 
ing for two sessions. The first, which will cover basic in- 
sulation engineering fundamentals, will be held Tuesday, 
Dec. 6, under the chairmanship of Graham Lee Moses, 


Westinghouse Electric Corp. This session is expected to 
appeal to purchasing agents, insulation sales personnel, 
students, and others who lack deep knowledge of insula- 
tion materials and practices. The fundamentals of both 
materials and applications will be covered. The second 
session will be held Thursday morning, Dec. 8. Present 
plans call for A. L. Baldock, General Electric Co., to speak 
on “How to Introduce a New Product”; Charles P. Mills, 
Minnesota Mining and Manufacturing Co., to talk on 
‘How to Make an Insulation Market Research Analysis” ; 
and Thomas Keegan, Federal Insulation Co., to discuss 
“How the Customer Should Treat the Salesman.” A 
change-of-pace skit is also planned on “How Not to Sell 
Insulation”—actors are to be Robert E. Joseph, Allis- 
Chalmers Manufacturing Co.; William Carlstrom, Insula- 
tion Manufacturers Corp.; and W. R. Swenson, Minne- 
sota Mining and Manufacturing Co. A noted luncheon 
speaker will also be announced shortly. 

Exhibit chairman Arnold Bohn, Dow Corning Corp.. 
has reported that 135 booth spaces will be available for 
sale to insulation material, test instrument, and processing 
equipment producers. All booths are expected to be sold 
quickly because of the limited number available. 

The conference, which is co-sponsored by the Nationa} 
Electrical Manufacturers Association and the American 
Institute of Electrical Engineers, is under the general 
chairmanship of William Hoffer, Johns-Manville Corp. 
Roger White, The Glastic Corp., and Michael Nakonechny, 
Dow Corning Corp., are vice-chairmen. Recently elected 
members of the executive committee are: Kenneth Mathes, 
General Electric Co.; Emanuel Brancato, Naval Research 
Laboratory; Walter Hugger, Sun Chemical Corp.; Charles 
Leape, Westinghouse Electric Corp.; Carl Christiansen, 
recently with Dow Corning Corp.; Harry Chapman, 
Owens-Corning Fiberglas Corp.; Joseph Perkins, E. I. du- 
Pont de Nemours & Co.; Lincoln R. Samelson, Lake Pub- 
lishing Corp.; and Hoffer. 


Biggest Diameter Conductor 
Being Tested 


The world’s largest-diameter electrical power trans- 
mission conductor, designed by Aluminum Company of 
America, is now being tested and evaluated at Alcoa 
Laboratories in Massena, N.Y. Destined for use on the 
project EHV (extra high voltage) prototype transmission 
system now being constructed near Pittsfield, Mass., the 
conductor is 2.32-inch diameter ACSR (aluminum con- 
ductor, steel reinforced). Sponsored by General Electric, 
the experimental project will eventually transmit power 
at 750,000 volts, highest in the world. The new conductor 
will be tested at 460,000 to 500,000 volts which is expected 


to be the next step in transmission voltages. 


Se a a TT 
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HORIZONTAL TERMINAL 


BARRIER END 
MOUNTING : 


FROM 


GLASTIC 


A NEW WAY 
TO REDUCE 
INSULATING 


~~ 


INSULATING OFFSET INSULATING BRACING 


Use versatile channel/angle stock 
for design flexibility, simplified assembly 


The illustrations show typical ways in which 
Glastic insulating channel and angle stock can 
serve as product-improving replacements for 
heavier or more expensive forms—stand-off 
insulators, wood or insulated metal members. 

The high strength stock is available off-the- 
shelf only from Glastic. It comes ready-to-use in 
10 sizes, in widths to 9%” and lengths to 76”. 
It can be easily fabricated to meet individual 
job requirements. 

Glastic structural stock is molded of fiber glass 


THE GLASTIC CORPORATION 


4321 Glenridge Road 


reinforced polyester and is engineered for use 
in equipment operating at Class B temperatures 
(130°C). It has UL-recognized flame retardance, 
and properties meet NEMA GPO-1 specifications. 

Investigate the cost-saving possibilities of 
these easy-to-use insulating shapes in your 
applications... 


SEND FOR COMPLETE DATA 


“Insulating Channel and Angle Stock” 
Catalog contains application, engineering 
and price information. Companion catalog 
describes Glastic line of low cost insulators. 


Cleveland 21, Ohio 
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3772 W. Belmont Ave., 


TEST INSTRUMENTS 


for ELECTRICAL EQUIPMENT 


Laboratory 
Production 


Maintenance 


Voltage Breakdown Tests 


Bench HYPOT® Test Sets, a-c and d-c 
models, have outputs to 30 kv. Sep- 
arate 42” meters for test voltage 
and leakage current. Wide selection 
of models. 

Model 424 Bench HYPOT® provides 
0-5000 v d-c. For testing cables, con- 
densers, coils, transformers, motors, 
and assemblies. Measures leakage 
current from 0.1 microampere to 100 
microamperes over four scale ranges. 
Rapid testing of capacitors with out- 
put of 5 milliamperes under short 
circuit. Operates from 110-120 v 
50/60 c outlet with long-life selenium 
high voltage supply. 

Net complete........... $497.50 


®@ Insulation Materials Tester 
Dielectric strength determined to lab- 
oratory precision. Interchangeable 
test fixtures for varnishes, porcelain, 
tape, acetate sheet, films, tubing and 
cloth. Write for Bulletin, Model 4501 
HYPOT® Materials Tester. 


@ Insulating Oils Tester 


New portable design, only 42 lbs., 
for testing insulating oils at point of 
application as well as in the labora- 
tory. Test potential variable from 0 
to 35 kv, with 2 kva rating. Write for 
bulletin Model 4505 HYPOT® Oil 
Tester. 

@ Measure Resistance to 
FIVE MILLION MEGOHMS 
VIBROTEST® megohmmeters provide 
direct reading measurements to FIVE 
million megohms and higher with 
electronic power supply that elimi- 


nates tedious cranking. Write for bul- 
letin ‘‘VIBROTEST”’. 


@ Test Electrical Grounds 
VIBROGROUND® measures resist- 
ance to ground of electronic, tele- 
phone, and power equipment. Direct 
reading. Operates from self-con- 
tained battery. Write for Bulletin 
“VIBROGROUND'’® 


@ Special Instruments 


A. R. |. engineers have developed 
instrumentation to meet many spe- 
cialized research, development, and 
production applications. Your inquiry 
for special equipment will receive 
prompt attention. 


Complete Catalog 
Write today! 


ASSOCIATED ReseWecu, 
“tecinaal tanag nwvumenn sie 018 ROP OULL 
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Chicago 18, Illinois 


Precision Circuit 
Board Drilling 


A new method of precision drilling 
circuit boards with semi-automatic 
equipment has been announced by 
Librascope Div., General Precision 
Inc., Glendale, Cal. The new “gang” 
drilling produces circuit boards which 
are suitable for machines which auto- 
matically insert components. 

The development of precise drilling 
techniques was necessary when Libra- 
scope switched over to automated 
component assembly methods. Holes 
for mounting components by machine 
must be drilled with extreme precision 
to insure that the machines are able 
to place each lead correctly. The semi- 
automatic drilling equipment was de- 
signed by the division’s own industrial 
engineering department. Since the 
new equipment was installed, reject 
rates have dropped drastically, and 
output of drilled boards per operator 
has risen. 

The semi-automatic drill consists of 
a table, a special positioning “finger” 
located above the table, and an elec- 
trically controlled drill below the 


table. 

An operator gangs five circuit 
boards by placing them in a special 
positioning fixture. This fixture is a 
rigid metal plate, backed by rein- 
forced plastic. The surface of the plate 
contains a drilling “pattern” etched 
into the metal, with positioning in- 
dentations to correspond to the hole 
to be drilled. The five boards are held 
in alignment by holes which are pre- 
cision drilled before the circuit boards 
are etched. 

The fixture, with the boards, is 
placed, metal plate up, on the drill 
table, and the special positioning 
finger is guided along the drilling pat- 
tern by the operator. As the finger 
drops into each indentation in turn, 
the operator touches a toe switch and 
a special carbide drill, located below 
the table, does the drilling. The drill 
is completely automatic, rising at a 
controlled rate and spinning at a pre- 
set speed. The process is provided with 
safeguards, which prevent the drill 
from operating unless the positioning 
finger is located directly in the center 
of an indentation on the fixture’s pat- 
tern. 


All five boards are drilled at the 


same time, and the drill “bottoms” in 


the reinforced plastic backing of the 
fixture. At the completion of the 
“stroke,” the drill returns to the rest 
position and the finger is guided by 
the operator to the next indentation. 


Coordinate Time and 
Frequency Transmission 


The United Kingdom and_ the 
United States have begun coordina- 
tion of their time and frequency 
transmissions. should 
help in the solution of many scientific 
and technical problems in such fields 
as radio communications, geodesy, 
and the tracking of artificial satellites. 
It is expected that by the end of 1960 
the time signals from all the partici- 
pating stations will be emitted in 
synchronism to the thousandth of a 
second. 


Coordination 


Standard types of Alite high 
voltage bushings are available in 
various sizes and configurations. 


In all phases of planning for ceramic-to-metal seals— 
from design to finished assembly—you can rely on 
ALITE for the know-how and “do-how” required to 
produce highest quality ceramic-metal components 

for critical applications. 


High alumina Alite is the ideal material for making 
rugged, high performance hermetic seals and bushings. 
It has superior mechanical strength, high temperature 
and thermal shock resistance, plus reliable electrical 
INSIDE LOOK AT ALITE - characteristics. Our complete high temperature 
: metalizing and bonding facilities assure delivery of 
the finest seals available—mass-spectrometer tested 


Fact-packed, _ illustrated ; 

Bulletin A-40 gives vital of for vacuum-tightness. 

technical data and product = Please contact us for valuable performance data 
pion clone (ler toddy: and information regarding ceramic-to-metal 


applications . . . no obligation. 


i | > HB e = : 4 : = New York Office 
ALITE Division [Ci te Balin a BA BS Es eld 


Orrville, Ohio 
12F-1 : Ve ec 
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SILICONE NEWS from Dow Corning 
‘allan dielendiltase attend Certs es N 


New Easy-To-Use Varnish 


New Dow Corning Varnish simplifies Other Cost-Saving Advantages: 
¢ In addition to curing in 6 hours at 150 C, 
processing of Class H Transformers Dow Coming 980 Varnish has excellent 
tank stability and will not soften, swell or 
An all-new Dow Corning Silicone Varnish opens a new era of easier, 
quicker, lower-cost processing of silicone insulation systems for trans- 
formers. An example of its cost-saving advantages: this new varnish 
cures in only six hours at 150 C ... develops its bond strength at 50 C 
less than conventional silicone varnishes. 


Now, because of this new Dow Corning Silicone Varnish, transformer 
builders equipped for Class A or B insulation systems are automatically 
equipped for Class H as well! 


And there are other advantages too! Runoff is very slight. Compared to 
other varnishes, new Dow Corning 980 Varnish gives adequate buildup 
to the desired insulation thickness while reducing varnish waste . . . cleanup 
time. Big savings in processing time and equipment maintenance can 
be achieved. 


Heat stability is even better than for silicone varnishes previously 
available. This new Dow Corning Varnish meets AIEE heat stability 


requirements for 220 C systems, resists moisture and is unaffected by Sele. moet ue materials, in- 
many corrosive atmospheres. cluding silicone rubber. The varnish affords 


good penetration and will not drip off coils 
When used with other silicone components in units designed for higher or handling equipment to create a mainte- 
temperature rise, Dow Corning Silicones help make transformers smaller, nance problem. Lower curing temperatures, 
lighter, safer, more reliable and virtually maintenance-free. Write today less runoff plus other economies substan- 
for complete data on this new cost-saving silicone varnish. tially reduce insulating costs. 
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Your nearest Dow Corning office is the 
number one source for information 
and technical service on silicones. 


Dow Corning 
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...other silicones aid performance 


Silicone-Glass Laminates Stay Strong 


Slot sticks made of silicone-glass laminates assure this 
Allis-Chalmers 2-hp, 3-phase, 1750 rpm motor maximum 
reliability, long service life in high ambient temperature 
applications. A typical application for this motor is on 
oven door opening devices where the ambient temper- 
ature is 250 F. 


Silicone-glass laminates retain their mechanical strength, 
high arc resistance, low loss factor and low moisture 
absorption even after prolonged aging at 250 C... 
provide ideal structural-insulating properties. 
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Silastic Assures Timer Accuracy 


Even a minute 
change in the elas- 
ticity of the rub- 
ber diaphragm in 
this Square D 
pneumatic time- 
delay relay would 
adversely affect 
accuracy. That’s 
why heat-and- 
cold-resistant 
ea . . Silastic®, the 
Dow Corning Silicone Rubber, was selected. This sensi- 
tive diaphragm enables the timer to give accurate delays 
ranging in duration from .05 seconds to 3 minutes... . 
regardless of changing climatic conditions. Parts molded 
from Silastic are exceptionally resistant to weathering, 
oxidation, ozone and temperatures from —70 to 250° GC: 
Theyeare available in almost any size, shape or color 
from leading rubber fabricators. 
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Sylkyd Enameled Magnet Wire Cuts Bulk 


Easy-to-install Sylkyd® Enameled Magnet Wire elimi- 
nates needless bulk in high temperature insulation systems. 
Sylkyd coated wires are comparable in diameter to Class 
A insulated wires . . . allow a higher copper to iron ratio 
than fibre covered, high temperature wires . . . permit 
designs that supply maximum power per pound. They 
are performance-proved in 180 C insulation systems . . . 
will resist most chemicals, moisture, corona, dirt and 
many other environmental hazards. Sylkyd has long shelf 
life — won’t craze, soften or become brittle in storage. 
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Silicone Resin “Locks In” Performance 


Designed for maximum reli- 
ability, new Westinghouse 
removable stator canned 
motor-pumps like this one 
are used for better boiler 
circulation in controlled cir- 
culation conventional sys- 
tems. Similar pumps are 
used to circulate radioactive 
liquid coolants at tempera- 
tures up to 650 F in hermet- 
ically sealed primary coolant 
systems of nuclear reactors. 


> « End turns of stator coils 

: cos « are potted in Dow Corning 
solventless silicone resin to insure a solid, void-free fill of 
coil interstices. These solventless resins are radiation 
resistant, withstand vibration, oxidation, corona - and 
moisture despite continuous service at high temperatures. 


Print Ins. 8E on Reader Service Card 


CORPORATION MIDLAND. MICHIGAN 


branches: arcanta 


BOSTON 


CHICAGO CLEVELAND OALLAS LOS ANGELES NEW YORK WASHINGTON,DO.C! 


Insulation, June, 1960 11 


ayer 


AGLAS 


A NEW CLASS B INSULATION 
HAS RESILIENT WEAVE AND 
HIGH DIELECTRIC STRENGTH 
UNDER STRETCH 


Natvar Teraglas is a new flexible insulating material com- 
prising a base fabric, woven from Polyecver (polyethylene 
terephthalate, or Dacron” ) warp yarns and continuous 
filament glass filler yarns, coated with an improved varnish, 
possessing exceptional dielectric strength under elongation. 
It will withstand Class B (130°C) operating temperatures. 


In view of the higher dielectric strength of Natvar 
Teraglas compared to bias varnished cambric, thinner 
sections or fewer layers may be used to provide the volt- 
age breakdown protection desired. Consequently, at com- 
parable tape prices, a significant saving may be realized 
in production costs, while permitting up-grading to Class 
B (130°C) temperatures. 


Natvar Teraglas is available in two thicknesses, .010” and 
.012”—~in tapes, in full width rolls (36”), or in sheets. Ask 
for Data Sheet and Samples. 


TYPICAL DATA 


Physical Properties: 010” 012” Electrical Properties: .010” 


Approximate weight Electric Breakdown Strength 
per sq. yd., Ibs. 0.54 62 (C48-23-50 V/M) 

i i h 
Breaking Strength Warp 45 45 Electric Breakdown Strengt 
Ibs./in. width, Filler 100 100 (Under 6% stretch) 


Electric Breakdown Strength 
(Under 12% Stretch) 


Power Factor, %, at 80° 
C-50 V/M-60 c.p.s. 


Tear Strength, grams Warp Over 1000 Over 1000 
Elongation, % (Under 25 Filler Over 1000 Over 1000 


Ibs./in. width—3 minutes) 138) 7.5 


30 
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1600 1600 


1600 1600 
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A, .010” Black Teraglas Tape B 

B. .010” Black Varnished Bias Cotton Tape A 7 
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BNATVAR conroratio 


FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORAT 
TELEPHONE CABLE ADDRESS 
FULTON 8-8800 NATVAR: RAHWAY, N., J. 


239 RANDOLPH AVENUE e WOODBRIDGE, NEW J 
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Natvar Products 


® Varnished cambric—sheet and tape 


Varnished canvas and duck—sheet 
and tape 

Varnished silk and special rayon— 
sheet and tape 

Varnished papers—rope and kraft— 
sheet and tape 

Varnished, silicone varnished and 
silicone rubber coated Fiberglas*— 
sheet and tape 

Slot cell combinations, Aboglas® 
Teraglas** 

Isoglas® sheet and tape 

Isolastane® sheet, tape, tubing and 
sleeving 

Vinyl coated and silicone rubber 
coated Fiberglas tubing and sleeving 
Extruded vinyl tubing and tape 


© Styroflex® flexible polystyrene tape 


Extruded identification markers 


*TM (Reg. U.S. Pat. Off.) OCF Corp. 
**Trademark applied for. 


We will be very happy to supply information 


on any of our products on request. 


Insulation Tests 


Flagging of Pressure-Sensitive Tapes 


These articles by H. K. Graves, Supervisor, Electrical Insulation Sec- 
tion, Materials Laboratory, New York Naval Shipyard, are designed to 


explain the purpose, reasons, operations, meaning, and interpretation of 
results, etc., behind various tests for electrical insulation. Mr. Graves is 
also chairman of Committee D-9 on Electrical Insulating Materials of the 


American Society for Testing Materials. 


Some time ago, one company had 
a very discouraging and expensive 
experience with a large shipment of 
vinyl backed pressure-sensitive elec- 
trical insulating tape which involved 
the expressing of some rather strong 
opinions about the particular material 
and vinyl tapes in general by electri- 
Clans using the product. As a result a 
method was developed by one labora- 
tory to measure the tendency of these 
tapes to unwind (flag) after they are 
wrapped around small diameter ob- 
jects. This very undesirable charac- 
teristic has probably been noticed by 
many users in the electrical insula- 
tion field as well by those handymen 
who use vinyl tape around the home. 

In developing the method, many 
combinations of good and poor tapes, 
various mandrel sizes, and wrapping 
fensions were studied. It is apparent 
that backing stiffness and thickness 
are large factors in flagging tenden- 
cies. It is also apparent that rather 
than measuring conventional adhesive 
strength, we must measure the slow 
pulling away and failure of the adhe- 
sive under a long applied force. 

The method developed consisted of 
ipplying a spiral wrap of tape on a 
mall metal mandrel with one end of 
he tape released to allow unwinding. 
Since, in use, the outer end of tape is 
yften secured to the backing of an 
nner layer of tape, work was also 
lone with a spiral tape wrapped man- 
lrel, having both tape ends secured, 
»ver which a second layer was wound 
vith only one tape end secured while 
he other was free to unwind. 


After presenting the method to the 
ASTM section on _pressure-sensitive 
insulating tapes, round robins were 
conducted, improvements were made, 
and the various parameters were 
standardized. It was decided that un- 
winding from its own backing was the 
more critical condition and _ repre- 
sented the majority of applications. 

The method became a part of 
ASTM Designation D1000-59T, Ten- 
tative Methods of Testing Pressure- 
Sensitive Adhesive Coated Tapes Used 
for Electrical Insulation. At present, 
it is applicable only to class 2 tapes. 
those with elastoplastic backings, al- 
though it would appear to be useful 
for class 1 nonelastic tapes where flag- 
ging problems are relatively rare but 
may occur occasionally. Of course, the 
problem is much greater in elastic 
backed tapes since they are normally 
stretched in application and a consid- 
erable shear stress is set up in the ad- 
hesive. This shear stress also tends to 
make the tape curl away from the ob- 
ject around which it is wrapped. 

The method describes the term 
“flageine” as the lifting of the ter- 
minating end of a wrapping of tape 
to form a flag or tab. In the case of 
poor tapes, flagging will be repre- 
sented by the wrapped tape becoming 
partially or completely unwound. The 
method states that a knowledge of 
flagging characteristics is useful in 
determining whether such properties 
as thickness, stiffness, and adhesion 
have been properly balanced for ap- 
plications where flagging may occur. 

The mandrel is a straight, clean 


‘s-inch brass rod of the specified 
length. A simple, hand operated wind- 
ing jig is described which, when 
tilted at about 35 degrees to the hori- 
zontal, will permit winding a single 
layer of tape on the mandrel without 
lapping of turns or creating space 
gaps between adjacent turns. A weight 
to provide the winding tension is 
specified and varies with the tape 
thickness. A simple board with 14-inch 
holes serves as the holder for any 
number of wrapped specimens after 
winding. 

Test specimens 14-inch wide and of 
the specified length are cut from a 
sample of tape. Considerable care is 
required in the cutting and winding 
operations to make sure that neither 
the hands nor any other objects con- 
tact the adhesive of the tape test 
section. The method recommends a 
14-inch wide die for cutting specimens 
with the specimens cut adhesive side 
up. 

One end of the tape specimen is 
tied to the 44-inch mandrel near one 
end. The specified weight is then at- 
tached to the lower end of the speci- 
men and allowed to hang for one min- 
ute, to produce some elongation in the 
tape. The elongation initially will in- 
crease for several seconds but will 
normally have almost ceased after one 
minute. Experience showed that if the 
winding was started immediately 
after attaching the weight, the lower 
end of the tape would be narrower 
than the upper end, making it neces- 
sary to shift the mandrel angle during 
winding to produce the required uni- 
form wrap. 

As mentioned, the mandrel angle is 
adjusted to give uniform butted wrap 
on the mandrel when the mandrel is 
slowly rotated. Until experience is 
gained with a particular tape, it may 
be necessary to discard one or two 
specimens until the proper angle is 
found. After the wrap is complete, the 
lower end of the tape is tied to the 
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%, 


wall? 


SOURCE 
FOR 
EXTREME 
TEMPERATURE 


(-170° F. to 600° F.) 


SILICONE and 
FLUOROCARBON* 
PRODUCTS 


Product Engineering! Tooling! 
Precision Production! Moxness 
offers a complete ONE-STOP 
service for solving extreme 
temperature problems. Let us work 
with you at the planning stage. 
Write for the Moxness story today ! 


MOLDING 


Mass production of precision parts ranging 
from phase lead insulating caps of silicone 
rubber (shown at far left designed for room 
temperature vulcanizing) to switch parts of 
mineral-filled silicone resin (lower right, 
designed to retain dimensional stability at 
temperatures of 2000° F.) calls for precision 
production techniques gained only through 
experience. 


RUBBER 


BONDING 


Environment proof limit switches (like this 
one for airborne equipment) call for com- 
pletely sealed construction. These seals 
(shown in red) are silicone rubber bonded to 
metal by Moxness . . . evidence of Moxness 
ability to handle the most exacting require- 
ments in this specialized field. 


EXTRUDING 


Large, small, simple or complex . . . here 
are samples of the wide range of quality 
silicone rubber extrusions you can expect 
from Moxness. Special equipment and an 
exclusive process developed by Moxness 
also assures you of paying less for preci- 
sion extrusions when you order from 
Moxness. 


TAPES 


The coil shown here is being insulated with 
NEW Guide Line Triangular MOX-TAPE 
which provides homogeneous void-free in- 
sulation for motors (class H and B) with a 
single wrap. Mox-Tape fuses to itself... 
eliminates messy pastes or adhesives. Cuts 
taping time 50 to 60%. 


*DU PONT VITON, TEFLON; 
3M KEL-F 


Subs. Nat'l Rivet and Mfg. Co. 


MOXNESS PRODUCTS 


1915 INDIANA STREET e RACINE. WISCONSIN 
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mandrel and the surplus cut off. 

A second specimen of tape is then 
secured near the upper end of the 
mandrel. The weight is applied and 
the tape is wound as for the first layer 
but it is positioned to half-lap the 
first layer tape turns. As the winding 
nears the lower end of the mandrel, a 
short strip of 14-inch wide lens tissue 
is inserted under the tape parallel to 
the axis of the rod. This serves to 
terminate the winding in a reproduci- 
ble manner so that the weight can be 
removed and the remainder of the 
tape cut off adjacent to the tissue. The 
narrow strip of tissue then serves as a 
bench mark to measure the length 
of flag as the tape unwinds. 

The rod is inserted in a hole in the 
board with the flag at the upper end 
and covered so that it remains draft: 
free for seven days under standard 
laboratory atmosphere of 23°C and 
50% relative humidity. At the end of 
this period, the distance from the 
point of tangency of the flag to the 
nearer edge of the tissue is measured. 
taking care not to cause any additiona! 
unwrapping in measuring. The maxi- 
mum, minimum, and average lengths 
of unwind are reported as a measure 
of flagging. 

If considerable care is used in the 
measuring operation, repeated meas- 
urements can be made periodically 
and the unwinding characteristic of 
the tape plotted with time. Experience 
has shown that commercial tapes vary 
all the way from no measurable flag 
(less than 0.01l-inch) to complete un- 
winding or to the point where the un- 
wound end rests on the supporting 
base. After only limited experience, 
the method yields reproducible results 
and would appear to measure the de- 
sired characteristic directly. To some 
readers the diameter of the mandrel 
may appear unreasonably small, but 
it should be noted that some speci- 
mens of good tape have been left for 
months and a few for years with no 
measurable flagging. 

A point of interest to users of these 
tapes and one which the manufac- 
turers attempt to publicize is that in 
using these elastoplastic tapes, the 
last inch of the winding should be ap- 
plied without tension to relieve the 
shear stress in the adhesive and to 
minimize the flagging tendency. 


Brush Holder Stud 
Cost Cut 74% 


General Electric Co. has cut the 
cost of its brush holder stud 74 
percent by having it made outside. 
Yearly savings amount to $3000. 

Formerly, G-E fabricated the studs 
from two materials purchased outside 
—steel rods and pre-cut phenolic 
tubes. The rods, 4 or 5 inches long, 
were threaded on one end, and in- 
serted into the phenolic tubes. The 
tubing was allowed to extend 34-inch 
to prevent the stud from making con- 
tact with other metal parts. Because 
of variation between the outside di- 
ameter of the steel rod and the inside 
diameter of the phenolic tube, a uni- 
formly tight fit was not possible. As 
a result, G-E had to cement the tube 
to the steel bar, a costly operation. 
Average cost per stud was $1.74. 

In a new approach, G-E had Na- 
tional Vulcanized Fibre Co. mold the 


NATIONAL MOLDED 
PHENOLITE TUBE 
ON ROD 


PHENOLIC PLASTIC 
TUBE WHICH G.E 


AFTER TUBEIS  \. 
MOLBED ON ROD, 
DOUBLE PIECE 

iS CUT HERE. 


G.E. THREADED THE 
COLD-ROLLED ROD 
WHICH IT PURCHASED 


MOLDED 
PHENOLITE 


NATIONAL THREADED 
ROD BEFORE MOLDING 
TUBE ON IT 


BEFORE AFTER 


tube on to the steel stud. National was 
able to produce the brush holder stud 
at 70 cents instead of G-E’s cost of 
$1.74. 

The tubing is molded on the two 
steel studs simultaneously. Studs are 
threaded prior to being encased. Dur- 
ing the molding operation, the un- 
threaded ends of the studs are sepa- 
rated by 34-inch. After the tubing has 
been applied, the tube is cut, separat- 
ing the two studs. This production 
technique permitted further improve- 
ment of G-E’s previous design by in- 
corporating a molded phenolic plug 
into the tube extension at the un- 
threaded end of the stud. This design 
feature shields brush holder stud from 
electrical contact with other metal 


parts. 


AIEE No. 510 
MOTORETTE 
TEST 


AIEE No. 57 
TWISTED WIRE 
PAIRS TESTS 


CURVED 
ELECTRODE 
TEST 


BORTHIG 


takes the guess out of 
insulating varnishes 
BORTHIG K-3833, One varnish suitable for Class A, 


B and F applications. A new polyester modified 

insulating varnish. Motorette test shows more than 
30,000-hour life expectancy for Class F temperature operation. 
Approved for type M, grade CB, MIL-V-1137A. 


BORTHIG K-252, years of field experience have established 
the reliability of this Class B modern type, heat-reactive baking 
varnish. Motorette test shows 30,000-hour life expectancy. 
Approved for type M, grade CB, MIL-V-1137A. 


BORTHIG K-3829 EPOXY BAKING VARNISH 

is a thermo-setting varnish which requires no activator and cures 
entirely by heat induced polymerization. Laboratory tests 

and field experiences show K-3829 to have higher values for wet 
and dry dielectric plus excellent bonding strength 

and corrosion resistance at higher temperatures (up to 165° C). 
It is recommended to meet the toughest conditions 

of operations. Motorette testing shows 30,000 hour-life 

at Class F temperatures (155° C). 


Also look to Borthig for the latest in EPOXY RESIN 
COMPOUNDS for the incapsulation of 
electric motors, transformers and electronic units. ASSOCIATE 


MEMBER 
Our laboratory will be pleased to cooperate jaewper. 
in any of your insulating problems. _N.£.M.A. 
£6 
Cnc 


GEORGE C. BORTHIG CO., INC 


SUBSIDIARY OF STANDARD-TOCH CHEMICALS, INC. 
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now! | ot 


with 
DOLPH HI-THERM BC-340 
CLASS F INSULATING VARNISH 


Dolph meets the need! is another 
Dolph first. It meets the electrical industry’s 
requirement for an all-purpose Class “F”’ clear 
baking varnish... combining the bond strength 
necessary for rotating equipment, the flexibility 
needed for form coils and transformer windings 
and the thermal life required for the full range of 
electrical applications. 


has been extensively field tested 
as a motor varnish, a transformer impregnant 
and a form coil varnish. It has proved an out- 
standing addition to Dolph’s line of high quality 
insulating products. Use this general purpose 
impregnant and coating in any of the conventional 
treatment systems. It cures to a hard, tough, 
flexible film that is tack free and mar resistant, 
retaining its exceptional qualities at operating 
temperatures up to 155°C. Get the complete story 
on this versatile, all-purpose varnish immediately. 
Write us today. 


* Excellent chemical resistance « Excellent 
fresh and salt water resistance * High resistance 
to oils * High gloss * Superior adhesion 

¢ Excellent hardness « Uses conventional 
curing methods « High dielectric strength 


LICENSEES: 


IN ENGLAND: The Walpamur Co. Ltd., Darwen, 
Lancashire, England 


IN Hae Societa Albesiano, Moncalieri (Torino) 
aly 


IN CANADA: Crown Diamond Paint Co. Ltd., 
Montreal, Canada 


Insulating Varnish Specialists e Monmouth Junction, New Jersey 
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Directory / Encyclopedia 
Issue of Insulation 


To Be Published 


As a result of numerous requests from both users and 
producers of electrical and electronic insulation materials, 
insulated products, processing equipment, and_ testing 
apparatus, Lake Publishing Corp. plans to publish an 
annual directory/encyclopedia for the industry. 

The directory/encyclopedia will be published separately 
from the other issues. Publication target date is May 1961. 
The annual publication will serve as a directory by listing 
all the known and verified producers, fabricators, and dis- 
tributors of insulation materials, wire, cable, production 
equipment, test instruments, and related products. Listings 
will be as complete as possible giving all the information 
required by the men who design, buy, and specify these 
products. 

Just as important as its directory listings is the fact that 
the new publication will serve as an encyclopedia or user 
manual for everyone concerned with insulation. Individual 
sections or chapters will be devoted to each type of ma- 
terial. Materials and equipment will be evaluated and 
described. Information will be provided on applications, 
properties, forms available, test data, standards, specifica- 
tions, engineering societies, recent developments, manu- 
facturing and processing methods, etc. 

To help in the preparation of the directory/encyclopedia, 
the technical assistance of individuals in the field and 
technical societies is solicited. It is anticipated that the 
directory/encyclopedia will become the most useful refer- 
ence in the industry. 

When published, the directory/encyclopedia will be 
supplied to all Insulation subscribers. The directory/en- 
cyclopedia will provide an ideal opportunity for advertis- 
ing by the many suppliers of the industry—instead of 
standard advertisements, the publishers are recommending 
the insertion of complete catalog type multiple page ad- 
vertisements on a company’s complete line of products so 
that the publication may justify its function as the most 
thorough source of reference information on electrical/ 
electronic insulation in existence. 

Advertising rates for the directory will be identical to 
those for Insulation. Insertions in Insulation will count 
toward earning a better advertising rate in the directory/ 
encyclopedia but insertions in the directory/encyclopedia 
will not count toward earning a better rate in Jnsulation. 

The directory/encyclopedia will be organized into log- 
ical sections or chapters covering specific types or groups 
of materials, forms, or applications. In all likelihood, ad- 
vertisers will have the opportunity to specify the sections 
in which they wish their advertising to appear. 

Each year, the directory/encyclopedia will be revised 
as thoroughly as necessary to bring it up to date and to 
incorporate information on the latest developments in the 
insulation field. Every effort will be made to continually 
improve it. 


Speed Tyin 
Operations! , 


WRAP TWIST 


‘NO KNOTS 
TO TIE! 


Cut your tying time in 
half! Hanscom-Ties are the 
fast, sure way to bundle 
wires, cords, coils, etc. 
Nothing to tie. Just wrap 
‘em around and twist. For 
temporary or semi-permanent 
holding. Available in cut lengths 
1” to 24’ and on spools — bright 
colors or printed. Prices from 26¢ 
per thousand. WRITE FOR SAMPLES 
and TRY ‘EM YOURSELF. 


% Cheaper than String 
%& Faster than Tying 
%& Sure Grip 
* Colorful 


H.F, Hanscom & Co., Inc. 
9 Virglela Avenue 
Providence 5, R. 1, USA 


Top view of Honscom-Tie 
és shown. Bottom is flat 


Variscon tee 
Ree 
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J. J. Glenn and Company 


Armature Twines, Wedges 

Bi-Seal Tapes 

Coil Winding Machines 

Cotton Tapes and Webbings 

Cotton Sleevings 

Commutators 

Cuffed Insulating Papers 

Extruded Plastic Tubings 

Fiberglas Tapes, Cords and Sleevings 

Friction and Rubber Tapes 

Insulating Varnishes and Compounds 

Low-Pressure Laminates 

Magnet Wire 

Mica—Built-up and Raw 

Motor Enamels 

Pressure Sensitive Tapes 

Safe-T-Seal 

Silicone Rubber Fiberglas Tubings 

Silicone Wedges 

Silicone Varnish and Grease 

Teflon Tape 

Undercutting Machines and Saws 

Varnished Sleevings and Tubings— 
Cotton, fiberglas and rayon 

Varnished Cambric, Paper and Tapes 

Vinyl Fiberglas Tubings and Sleevings 

Vinyl Tape 

Wire Brushes 


all 


your 
insulation 
needs 


ELECTRICAL 


centrally (Qin) located for quick service 


You'll Want the 
Handy New Glenn 


605 West Washington Blvd., Chicago 6, ie Reference Folder 


STate 2-9669 
135 Westbrook Road, Dayton, O. 
CRestview 5-3354 
7915 N. Boyd Way, Milwaukee, Wis. 
FLagstone 2-7262 
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Now one film wire can 
replace six or more 


standard films... 


IT'S PHELPS DODGE 


Thermateze 


Another Example of Phelps Dodge 
Applied Research! 


In developing POLY-THERMALEZE, the indus- 
try’s first multipurpose magnet wire, Phelps 
Dodge has made a major contribution to the 
electrical equipment field. This polyester film 
wire combines the outstanding properties of 
six or more conventional wires for motor, coil, 
dry type transformer use. POLY-THERMALEZE 
does not sacrifice one property for another— 
is completely balanced in all. It offers a ready 
means of reducing cost by standardizing 
inventory to one wire for most applications. 


Any time your problem is magnet wire, 
consult Phelps Dodge for the quickest, surest answer! 


FIRST FOR 
LASTING QUALITY— 


FROM 
MINE TO MARKET! 


PHELPS DODGE COPPER PRODUCTS 
CORPORATION 

INCA MANUFACTURING DIVISION 

FORT WAYNE, INDIANA 


New key to better electronic design...from 3M... \, where research is the key to tomorrow 


NEW...the thinnest 
pressure-sensitive 
electrical grade 
Polyester Film Tape 
ever...only 1 mil 
. ___ thick overall. 
"SCOTCH’ Brand Electrical Tape No. x-1113 «=A TW pr oduct of 


is specifically designed for insulating all 

fine-wire components. Non-corrosive; high 3M Research | 
electric strength; very good mechanical . L. 
strength; highly conformable with minimum 

build-up. Write for complete information: 

3M Co., 900 Bush Ave., St. Paul 6, 

Minn., Dept. EAE-69 


“*"SCOTCH’* IS A REGISTERED TRADEMARK OF 3M CO., ST. PAUL 6, MINN, EXPORT! 99 PARK AVE., NEW YORK 16, CANADA! LONDON, ONTARIO 


Electrical Products Division JMMinnesora JVfINing ano TManuracturine company 


e«+WHERE RESEARCH 15 THE KEY TO TOMORROW 
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Figure 1, operator performing embedment process with laboratory equip- 


Low Density Fillers for Epoxy Resins 
For Embedding Airborne Electronic Circuits 


By F.T. Parr, Air Arm Div., Materials and Processes Engineering Dept., Westinghouse Electric Corp., Baltimore 3, Md. 


Selection of proper insulating ma- 
terials is one of the most important 
considerations in building military 
airborne electronic equipment. Manu- 
facturers of this gear recognize that 
such adverse environmental condi- 
tions as humidity, salt spray, thermal 
shock, fungus, and vibration are ma- 
jor factors affecting the life of the 
equipment and the electrical insulat- 
ing materials used. 

In much airborne electronic cir- 
cuitry, the dual task of providing pro- 
tection against these environmental 
conditions and of meeting electrical 
insulation requirements is accom- 
plished by embedding or casting the 
circuits in casting resins such as 
polyester, epoxy, silicone, or other 
resin systems. 

This process is carried out by posi- 
tioning the circuit to be embedded in 
a metal or plastic mold, and pouring a 
catalyzed pre-evacuated resin com- 
pound into the mold so as to surround 
and embed the circuit. The process as 
it is performed in the lab is shown 


Figure 2, unembedded assembly, and assembly embedded in epoxy resin 


in figure 1. A vacuum is then drawn 
on the assembly in a bell jar to re- 
move entrapped air. After the vacuum 
is broken, the mold containing the 
circuit and resin is then placed in an 
air-circulating oven to cure. 

At the end of the curing cycle, the 
cast part is removed from the mold 
(figure 2). At this point, the circuit 
is hermetically sealed and protected 
for the most part against the environ- 
mental conditions of shock, humidity, 


fungus, salt spray, and vibration. The 
degree of this protection is dependent 
upon the particular resin system used. 


Less Weight Reduces Costs 


Since the properties of the embed- 
ding resin system are highly influen- 
tial in determining the operating life 
and reliability of the equipment, there 
is a constant need for resin systems 
that provide better environmental 
protection and insulation. There is 
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also an urgent need to make this 
equipment as light in weight as possi- 
ble. To illustrate, a recent study by an 
aircraft manufacturer showed that for 
each pound of equipment to be borne 
aloft in a particular aircraft, 14 addi- 
tional pounds of aircraft and fuel are 
required. With the aircraft cost-per- 
pound given as about $51, this repre- 
sents an over-all cost of $765 per 
pound of airborne equipment. It is 
interesting to observe that if one 
pound of a casting or embedding 
resin formulation could be saved, it 
would be worth more than the value 
of a pound of gold, which is about 
$420. A further cogent argument for 
weight reduction is that weight tends 
to reduce the range and performance 
of the plane or missile. Toward this 
end, we have investigated the possi- 
bility of achieving lower weight em- 
bedded electronic circuits through the 
medium of lower density fillers in 
epoxy resins, and the use of polyure- 
thane foam resins for embedding 
applications. 


Embedment Resin Systems 


At present, epoxy resins are ac- 
cepted as the most suitable for em- 
bedding and casting because of in- 


Figure 3, four low density fillers, Kanamite, phenolic microballoons, 


glass microballoons, and Colfoam 


herent properties such as excellent 
chemical resistance, minimum mois- 
ture absorption, superior adhesive 
quality, low shrinkage during cure, 
exceptional mechanical properties, 
satisfactory electrical characteristics, 
and the capability of forming large 
castings. 

Generally speaking, however, an 
epoxy resin and catalyst system with- 
out a filler will lack certain physical 
and electrical properties, but the lack 
can usually be corrected by including 
a suitable filler which normally pos- 
sesses a lower coefficient of thermal 
expansion than that of the resin. The 


coefficient of thermal expansion of the 
resin and filler is altered, thus in- 
creasing the ability of the system to 
withstand thermal cycling. 

The formulation that was settled 
on by Westinghouse in the early 
1950’s, when filled epoxy resin sys- 
tems came into use, was based on 
Epon 828, 325 mesh silica, and Shell 
curing agent D (2 ethyl hexoic acid 
tri-dimethyl aminomethyl 
phenol). This formulation was ex- 


salt of 


pected to perform satisfactorily over 
a temperature range of +85°C to 
—55°C. A formulation of equal 


quantities of resin and silica was 


Table 1, Low Density Fillers 


Bulk 
No. Name Description Particle-size Density Mfr. 
il Kanamite Unicellular 90% 35-60 mesh 0.9 Grams Ferro 
Grade 200 Hollow clay spheres 10% 20-100 mesh per ml. Corp. 
Primarily Alum. 
Silicate 
2 Colfoam Urea-Formaldehyde 90% 20-100 mesh 0.2-0.5 Colton 
Microballoons Spheres 10% Through grams per Chemical 
200 Mesh ml, Co: 
3 Microballoons Hollow Phenolic 10% 40-100 mesh 0.3-0.4 Union 
BJOA-0840 Spheres 74% 40-200 mesh grams per Carbide 
16% Through ml. Plastics Co. 
200 Mesh 
4 Microballoons Hollow Glass 89% 60-325 mesh 0.26 grams Standard 
GPR?2077 Microspheres 11% Through 325 per ml. Oil of Ohio 
mesh 
> Silica Powder* White Powder 39% 80-325 mesh 2.32 grams Harshaw 
Containing 99.86% 61% Through per ml. Chemical 
Silica 325 mesh Co. 


*This filler, which is not considered low density, is included for comparison purposes, 
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found to possess satisfactory physical 
and electrical properties for the 
applications at hand. However, this 
particular formulation has a disad- 
vantage for airborne applications in 
that it is comparatively heavy because 
of the large amount of silica in the 
formulation. Despite this shortcom- 
ing, the formulation was used for 
quite an interval. 

More recently, when inorganic and 
organic hollow spheroidal particles in 
screen mesh sizes from 20 through 
325 appeared on the market, it was 
felt that these materials could serve as 
low density filters for inclusion in 
epoxy resin systems. It was hoped that 
at least one of them could be included 
in an epoxy resin system to reduce 
the weight without any significant ad- 
verse effect on the physical and elec- 
trical properties of the epoxy resin 
itself. 


Investigating Low Density Fillers 


To pursue this possibility, we began 
investigations of four low-density fill- 
ers—Kanamite, Colfoam  microbal- 
loons, phenolic microballoons, and 
glass microballoons. These fillers are 
pictured in figure 3 and described in 


table 1. Laboratory work was under- 


taken to develop formulations based. 


on Epon 828, Shell curing agent D, 
and these low-density fillers. Since 
the viscosity of the mix was a factor 
acting to limit the rate at which 
evacuation could be completed, vis- 
cosity was kept below that of the 
silica filled system, which was a maxi- 
mum of 48,000 centipoise at room 
temperature. With this in mind, for- 
mulations containing the percentages 
of filler as shown in table 2 were 
compounded for testing. 

Thermal conductivity posed one of 
the biggest problems in the use of 
low-density fillers in epoxy resin 
formulations for embedment of elec- 
tronic circuits. Specifically, it was 
necessary to determine whether the 
reduced thermal conductivity of the 
resin system which resulted from the 
use of these fillers would make that 
system unsuitable. Since embedded 
circuits usually contain subminiature 
tubes and resistors which generate 
appreciable amounts of heat during 
their normal operation, this heat must 


Table 2, Weight Reduction Versus Fillers 


CPR 2077 


Weight 
Reduction 
Grams of Over Silica 
Filler Per Compound Filled Com- 
Filler 100G Resin Density pound (%) 
Silica 100 1.59 ) 
Kanamite 34 Ou O05 
Colfoam 4 1.01 36.5 
Phenolic i) (0.86 46.0 
Microballoons 
BJOA-0840 
Glass 4 0.95 41.0 
Microballoons 


Figure 4, embedded and unembedded test circuits for determining ther- 


mal conductivity 


Table 3, Comparison of the Hot Spot Temperatures of Unembedded Tubes 
With Those Embedded in Epoxy Resin Containing Various Fillers 


be conducted out of the package. It 
is for heat transfer, among other rea- 
sons, that fillers were originally in- 
corporated into epoxy resin formula- 
tions for such applications. 


Thermal Conductivity 


To study this question of thermal 


Operating Operating Operating 
Unembedded Embedded Embedded 
Tubes at 23°C Tubes at 23°C Tubes at 82°C 
Filler Ambient Ambient Ambient 
Silica 100°C TAG, LI22E 
Kanamite 100°C 85-C 1B 
Colfoam 100°C 100°C LR SAC 
BJOA-0840 
Phenolic 
Microballoons 100°C 105°C 140°C 
Glass 
Microballoons 100°C arte, 129°¢ 


conductivity, we made up five iden- 


tical circuits containing two sub- 
miniature tubes (figure 4). Thermo- 
couples were included to gather data 
on temperatures at the hot spots of the 
tubes. 

These circuits were then embedded 


in each one of five resin formulations: 
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one contained 10U parts silica; an- of Epon 828 resin, catalyzed with between tube temperatures on the hot- 


other 75 parts Kanamite; another 4 — Shell curing agent D. test tube of each unit unembedded 
parts Colfoam; another 15 parts When test circuits were operated in and embedded. It can be seen from . 
phenolic microballoons; and the last a closed box so as to minimize air table 3 that use of silica powder filler 
14 parts of glass microballoons. Each circulation, we obtained the data of results in better heat conductivity 
formulation was based on 100 parts table 3, which shows a comparison from the tubes than does the use of 


Table 4, Table of Physical & Electrical Properties of Epon 828 Resin Containing Various Fillers 


(Resin Formulation for All is 100 Parts Epon 828 and 10.5 Parts Shell Curing Agent D 
Plus Fillers Indicated Below) 


14 Pts. 
100 Pts. 15 Pts: CPR-2077 
325 BJOA-0840 34 Pts. 4, Pts. Glass 
Properties No Fillers Mesh silica Microballoons Kanamite Colfoam Microballoons 
a rt ee eae emir Oe ee 
Shrinkage, Linear 0.12% 0.08% 0.14% 0.06% O17 % 0:25.75 
Hardness (After 
Cure) Shore “D”’ 80-85 80-85 80-84 75-80 80-85 80-85 
Compound Density 
J at 21°C 0.86 1.01 1.01 0.95 


Tensile Strength 
psi. (25- GC) 8000 5500 3300 2000 4050 4200 

| Thermal Conductivity 

| BTU/Hr/1°F/Ft?/in 2.68 6.38 1.91 2.47 4.15 4.56 
Thermal Expansion 

Linear, in/in/°C 

(25° to 100°C) 8.7 x 10° 8.6 x 10° S22 x0" 16. 10 Beye 8. 6 xe 8:20 04 


Viscosity 13,500 43,000 34,000 34,000 45,000 44,000 
CPS (25 -C) to to to to to to 


19,500 48,000 38,500 39,000 48,000 47,000 
Stress Index 
10°C to —65°C (psi) 20.0 6.7 8.5 10.4 
Stress Index, 
10°C to +85°C (psi) 28.0 9.1 3.3 10.5 
Dielectric Constant 1 ke-3.8 1 ke-3.4 ARO 
ately, Time=se7 Imc-3.4 Imc-2.7 
Power Factor 1 ke-.0035 1 ke-.003 1 ke-.003 
at25°C 1 me-.015 1 mc-.012 1 mc-.014 
Volume Resistivity Zo © 25°€ 25,.C 
Ohms-cm 8.7 x 10!4 L3 axl 1.0.x 10!4 
100°C Gone 6aG 
5 x ou 6.2 x 1018 Sox Ons 
1502¢€ 
Ih xe IO! 
Dielectric Strength 


(V/mil) 25°C 400-500 > 330 > 330 


1. Shrinkage Test: ASTM D-551- 


Nn 


Thermal Conductivity: MIL-C- 8. Stress Index: Westinghouse Ma- 


41. 16923-A, Par. 4.6.10; 30 Oct. terials Engrg. Physical Test 

2. Hardness: Shore—D. Shore In- 1959. Lab.Report by R. Phipps and 
strument Co. 6. Thermal Expansion: MIL-C- J. Lesnick. 

3. Specific Gravity—Federal Speci- 16923-A, Par. 4.6.9; 30 Oct. 9. Dielectric Constant Power Fac- 
fication: LP-4068-5011 or 5012; 1952: tor Volume Resistivity: Rev. SC 
27 Sept. 1951, 7. Viscosity: Synchro-lectric Brook- Instr. 27. 413-414 (1956). 

4. Tensile Strength: ASTM D field Viscometer, _ Brookfield 10. Dielectric Strength: ASTM D- 
638-52T Engrg. Co., Model R.V.F. 149-55T. 
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the other low-density fillers, but that 
the silica powder has a bulk density 
at least twice that of the other low- 
density fillers. Although the tempera- 
tures resulting from the use of the 
low-density fillers are higher than that 
for the silica system, they are not 
excessive. From a further examination 
of table 3, it appeared that Kanamite 
would be the best filler to use from 
the standpoint of thermal conduc- 
tivity. 

Other Properties 


However, to get a more thorough 
comparison between the various low- 
density filler systems with epoxy 
resin, a study of some of the physical 
and electrical properties of these sys- 
tems was made. This data is presented 
in table 4. Since weight reduction is 
the primary goal of this work, it can 
be seen from table 4 that the phenolic 
microballons have the lowest bulk 
density, and hence give the greatest 
weight reduction. In addition, the 
stress index which was measured dur- 
ing thermal cycling between 10°C and 
—65°C, and between 10°C and 
+85°C is less than that for any other 
resin filler system measured. 

Figure 5 shows the apparatus used 
to measure the stress index. The meas- 
uring device consists of a_ hollow 
. stainless steel cylinder of .035-inch 
wall thickness. On the inside wall of 
-this cylinder, two SR-4 strain gages 
are mounted, one circumferentially 
and one longitudinally. The outside 
diameter of the tubes is about | inch. 
This diameter was selected because it 


TO SR-4 INDICATOR —>— 


ll ees LEAD WIRE OUTLET 


SSS VINYL CONTAINER 


|--—— RESIN 


i---- STEEL CAP 
=== TUBE 


—— LONGITUDINAL 
GAGE 
CIRCUMFERENTIAL 


GAGE 
-- STEEL CAP 


~- CENTERING STUD 


Figure 5, cutaway view showing tube 
potted in resin 


Table 5, Environmental Tests and Results 


Thermal 
Shock 


Humidity 


Gy cle. 


50 cycles, each cycle 
consisting of 2 hrs. at 
85°C then immediately 
2 hrs. at —65°C. 
Mil-E-5272 95%-100% 
relative humidity for 
10 days. 


Results 


No. electrical defects 
noted. All units per- 
formed satisfactorily. 


Ali pin to base insula- 
tion resistance readings 
were 100,000 (meg- 
ohms) or more. 


Vibration 


Mil-E-5272 vibration 
was in each of the three 
axes with a lengthy 
time at the major res- 


onant frequency. 
Mil-E-5272 
exposure. 


Salt Spray 


50 hours 


All units operated sat- 
isfactorily. 


No effect detected. 


Figure 6, four blocks of resin and their specific gravities 


is representative of the size of the 
circuitry to be embedded. The pro- 
cedure followed in embedding this 


The 


measuring device is positioned in the 


measuring device is as follows. 


center of a vinyl container. Resin is 
poured into the container, covering 
the device completely, and then lead 
wires from the SR-4 gages are con- 
nected to the measuring bridge. The 
stress in psi is measured and plotted 
against temperature over a tempera- 
ture cycling range. 

A low stress index means less in- 
ternal stress and less tendency toward 
cracking of embedded material. A 
high index indicates a greater chance 
of cracks developing. Further, a study 
of the curing cycle of the various 
resin filler systems has shown that the 
tendency for the phenolic microbal- 
loon filler to separate from the resin 


before gelling and to float to the top 
of the casting is less than for any of 
the other low-density fillers studied. 
This separation of filler would give a 
non-uniform density to the casting. 
This tendency to separate can be 
minimized by the addition of a thixo- 
tropic agent. 

Further study of the phenolic micro- 
balloon-epoxy resin system—made to 
check conductivity under 
actual operating conditions on a metal 


thermal 


chassis—revealed that average hot- 
spot temperature of the embedded cir- 
cuit at 23°C ambient was down from 
105°C on the initial test to 83°C, 
and down from an initial temperature 
of 140°C to 103°C when operated 
at an ambient temperature of 85°C. 
This probably results from the fact 
that the metal base of the unit and the 
pins conduct some of the heat out of 
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the package to the metal chassis, 


which acts as a heat sink. 
Environmental Tests 


Further evaluation of the phenolic 
microballoon epoxy resin casting sys- 
tem was carried out as follows. A 
number of circuits similar to the one 
shown earlier were embedded in the 
selected formulation of 100 parts of 
Epon 828, 15 parts of BJOA - 0840 


microballoons, and 10.5 parts of Shell 


curing agent D. These circuits were 


exposed to the environmental test : saci curiae 
listed in table 5 with the results as Figure 7, unembedded circuit, one embedded in silica filled Epon 828, 


aadioated) Lhe. results of. these: en- one in microballoon filled Epon 828, and one in polyurethane foam 
vironmental tests indicate that the low 
density formulation based on Epon 
828, phenolic microballoons, and cur- 
ing agent D is equal to the Epon 828, 
silica 325 mesh, curing agent D for- 
mulation from the standpoint of en- 
vironmental testing. 

Figure 6 shows four blocks of resin. 
One is Epon 828 cured with Shell D, 
another is Epon 828 plus 325 mesh 
silica cured with Shell D, the third 
Epon 828 plus BJOA - 0840 cured 
with Shell D, and the last is a polyure- 
thane foam of 14 pound density. You 
will notice the difference in specific 
gravity of the four resin compounds. 
The polyurethane foam block is in- 
cluded because polyurethane foam 
offers an even greater weight reduc- 
tion than phenolic microballoon filled 
epoxy resin. 

Figure 7 shows four identical cir- 
cuits. One is unembedded, one is em- A _ 
bedded in Epon 828 filled with silica, Figure 8, weight comparison of unembedded circuit to standard and low 
another is embedded in Epon 828 density embedding systems 
filled with phenolic microballoons, 
and the last is embedded in _poly- 
urethane foam. 

Figure 8 shows four laboratory 
balances, weighing one of the four 
circuits shown in figure 7. You will 
notice that the unembedded circuit 
weighs 60.5g, the one in silica 167¢, 
the one in microballoons 122¢, and 
the one in foam 82.7¢. You can calcu- 
late from these figures that there is 
a 27 percent saving in weight by 
using the microballoon filler in place 
of the silica, and a 51 percent reduc- 


tion using foam. 
One precaution which must be 
exercised when mixing the phenolic 


Se 


microballoons into the resin, both by Figure 9, circuit, mold, and polyurethane embedded circuit. 
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hand mixing in the lab and by auto- 
matic mixing in the shop, is not to 
crush the spheroids. Excessive mixing 
time and beating action will crush the 
spheres and increase the bulk density 
of the mix, thus defeating the purpose 
of using the microballoons as weight- 
saving fillers. 


Polyurethane Foam 


Another way to reduce the weight 
of embedded electronic circuits is to 
embed them in polyurethane foam. 
Figure 9 shows a typical circuit, the 
mold in which it was foamed, and the 
foamed circuit itself. Of course, the 
foam has a much lower “K” factor 
than any of the low-density fillers, but 
it does bring about a 51 percent re- 
duction in weight over the silica filled 
Epon 828, and a 32 percent reduction 
in weight over the microballoon filled 
Epon 828. However, its poor thermal 
conductivity precludes its use at the 
present time for embedding circuits 
where tubes and other heat generat- 
ing components are present unless 
special heat sinks are designed into 
the package. It has found use in em- 
bedding transistorized circuits where 
there is very little heat generated. 


Conclusion 


In conclusion it can be said that 
phenolic microballoon filled epoxy 
resin can be used successfully in the 
’ following situations. It can be used to 
embed electronic units where the 
number of heat generating compo- 
nents included in the circuit are kept 
to a minimum. It can also be used 
in airborne embedding applications 
where weight saving is important be- 
cause the bulk density of the filler is 
less than that of any of the other low- 
density fillers evaluated. It is also 
possible to embed circuits containing 
numerous heat generating compo- 
nents such as tubes and resistors in 
phenolic microballoon filled epoxy by 
designing heat sinks into the package. 

Other advantages offered by the 
phenolic microballoon filler when 
formulated with Epon 828 and Shell 
curing agent D, are that the stress 
index is lower and that there is less 
tendency for this filler to float than 
for any of the other low-density fillers 
evaluated. 


SAMPLES 


Mail coupon 
for yours 


Where can you use 


VIA|RIFIL|O|?. 


(the highly flexible Class B Sleeving and Tubing 
that licks Class A in performance — equals it in price) 


@ MORE FLEXIBLE — can be @ MORE RESISTANT to water, 
bent, even tied in knots, alkalis, mild acids, common 
without cracking or crazing. solvents, oils and greases. 


@ LONGER LASTING at high © INHERENTLY STRONGER — 
temperatures — withstands stands up under vibration, 


hundreds of hours at 300°F. varnishing; baking. Good 
shelf life, too. 


@ MORE STABLE—retains di- @ WIDER RANGE — available 
electric value when pulled in 3 NEMA grades, 10 col- 
back during soldering. ors, coils, 36” lengths or 

: shorter pieces. 


Cuts inventory, too! 


Superior to Class A insulation in performance — yet on a 
par with it in price— Varflo Sleeving and Tubing can be 
used economically for all Class A and Class B installations. 
This low-cost adaptability of Varflo enables many of our 
customers to achieve substantial savings in inventory. Avail- 
able in NEMA Grades A-1 and B-1 tubing and Grade C-2 
sleeving. 

Perhaps Varflo can solve your insulating problems. De- 
scribe them in a letter — no cost or obligation for our recom- 


mendations. Approved for application under MIL-I-21557 


ee = oS = eee 


' VARFLEX CORPORATION 3 
| 524 W. Court St., Rome, N. Y. i 
I Please send me free folder containing description and test samples | 
| of Varflo Sleeving and Tubing. | am particularly interested in I 
I insulation for 

of. i 
| Ce ec : 
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VINYL COMPOUNDS ‘‘JOB-ENGINEERED” 
TO MEET THE MOST RIGID SPECIFICATIONS 
IN A WIDE VARIETY OF CONSTRUCTIONS 


OPALON 1038 


for underground burial cable, 
with long service life and excelf 
lent resistance to moisture | 


OPALON 1217 
OPALON 1218 
for inside distribution cable 


jacketing with excellent 
service life 


OPALON 1102 
OPALON 1103 


for primary insulation of urban 
distribution wire; for jacketing 
of rural distribution wire, with. 
outstanding weather resistance, 
excellent low temperature 
flexibility 


OPALON 1101 


for semi-rigid primary insula-/ 
tion of switchboard wire, with 
high crush resistance, excellent: 
flexibility 


OPALON 1006 


r primary insulation of in- 
je distribution cable, with 
od crush resistance, excel- 
nt flexibility 


MONSANTO OPALON vinyl com- 
pounds are characterized by a 
balanced combination of easy process- 
ability and excellent physical proper- 
ties. For the correct answer to your 
specific needs, write to Monsanto 
Chemical Company, Plastics Divi- 
sion, Room 754, Springfield 2, Mass. 


MONSANTO ENGINEER IN PLASTICS 


Print Ins. 18 on Reader Service Card 
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A Study of the Thermoplastic 


Behavior of Enameled Magnet Wire 


By Dipl.-Ing. F. Polenz, Electrical Testing Laboratory, Dr. Kurt Herberts & Co., Wuppertal-Barmen, Germany. 


Figure 1, testing apparatus diagram. 


Figure 2A left, testing apparatus. 


Figure 2B right, testing apparatus in 
the heating cabinet (the apparatus to 
measure the temperature is on the 


left). 


Hole for 
Thermoelement 


In the rating of enameled magnet 
wire for windings in electrical ma- 
chinery and appliances, resistance to 
high temperatures is an important 
factor since the operating tempera- 
tures of these windings are generally 
considerably higher than the room 
temperature (or the ambient tempera- 
ture). Consideration must be given 
also to the fact that as the result of an 
overload, the temperature of the wind- 
ing may rise for brief periods to levels 
considerably above the rated operat- 
ing temperatures. 

These thermal loads alter the char- 
acteristics of the wire’s enamel film. 
Two distinct types of changes are rec- 
ognizable: 

(1) Changes in the chemical structure 
of the enamel film, the extent of the 
changes depending both on the level 
of the temperature and on the dura- 
tion of its effect. These changes are 
referred to in technical parlance col- 


Insulation, June, 1960 29 


100 


90 


80 


70 


60 


50 


40 


Correction - microns 


30 


20 


10 


20 40 60 80 


100 120 140 


160 180 


Temperature - Centigrade 


Figure 3, calibration of the testing apparatus. 


lectively as “thermal alterations.” They 
are not reversible changes, i.e., they 
are permanent changes in properties 
such as the reduction in the flexibil- 
ity of the film or of its dielectric 
strength. This type of change also 
encompasses genuine losses of sub- 
stances from the film which may be 
caused by the generation of volatile 
decomposition products or by the 
evaporation of portions of the film. 
(2) Reversible changes in the physi- 
cal state of the enamel film which are 
influenced by, and dependent on, the 
temperature of the film. This type of 
change includes plasticity (softening 
by heat) and also reversible changes 
in the electrical properties, such as 
specific resistance, dielectric strength, 
or dissipation factor. 

Thus, at a given temperature, the 
“chemical” changes indicated above 
under (1) are functions of the time, 
while the “physical” changes referred 
to above under (2) show a constant 
magnitude, unaffected by time. In 
practical operation, i.e., when the 
enameled wire is subjected to the effect 
of the temperature for an extended 
length of time, the preceding two phe- 
nomena have a mutually additive 
effect, in that on the constant magni- 
tude of the physical change in proper- 
ties there is superimposed a_time- 
contingent magnitude of the corre- 
sponding chemical change. By utiliz- 
ing a comparative evaluation of a 
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Figure 4, temperature of the test pieces as a function of the period of 


heating. 


series of observations to separate the 
two phenomena from each other, valu- 
able information can be obtained on 
the suitability of different types of 
enameled wire for certain practical 
applications. 


In the designing of electric motors, 
the thermoplasticity of the enamel 
film on the surface of the wires is an 
important consideration. The greater 
the tendency of the film to plasticity 
as a result of the rise in the tempera- 


ture of the winding, the greater the 
danger of a short-circuit of the wind- 
ing. The short-circuit is produced be- 
cause the distance between the con- 
ductors (which is maintained by the 
enamel insulation), may be reduced 
by the mutual pressure of the wind- 
ings of the wire until adjacent wind- 
ings eventually come into contact with 
each other. In general, however, the 
distance between conductors does not 
shrink to zero. There usually is a 
“residual distance” which 
and which depends on the prevailing 
conditions of temperature and time. 
The magnitude of this “residual dis- 
tance” can be regarded as a measure 


remains 


of the magnitude of the still existing 
operational safety of the winding. 

The testing apparatus described 
below provides the means to study the 
thermoplastic behavior of enameled 
wires through the determination of 
this “residual distance” (figures 1 
and 2A, 2B). 

A testing block is used into which 
two mutually perpendicular, adjust- 
able slits have been cut so as to form 
a cross. Ten carefully straightened 
samples of enameled wire are placed 
into these two slits, on top of each 
other, alternately, so that they cross 
each other and their crossing points 
are positioned over each other in the 
center. An easily movable piston is 


used to apply pressure at the point 
where the wires cross each other. This 
pressure can be regulated by using 
supplementary weights. The vertical 
travel of the piston is indicated by a 
precision dial gauge graduated in 
units of 1/1000 mm. A hole is bored 
in the testing block, into which a 
thermoelement inserted to 
measure the temperature. The entire 
testing apparatus is housed in a heated 


can be 


CAT norers J 


Calibration 


Temperature 


Indication 


of micron micron 


cabinet, in which appropriate con- | 
trols permit the temperature to be | 
kept at constant magnitudes ranging 
to approximately 300°C. 


RESIDUAL DISTANCE 


as a Function of the Temperature 


Mean Temperature Gradient *c/h | Type of Varnish 


Since the length of the testing de- 
vice itself undergoes a change as its 
temperature rises, the device must be 
pre-calibrated. This is done by using |) 
pieces of bare wire of the same nom- 


inal diameter as the samples of enam- 
eled wire (figure 3). 


ELECTRICAL 
TESTING LABORATORY 
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Figure 6, residual distance as a function of the temperature. 
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Figure 7, residual distance as a function of time at different t emperatures, varnish A. 
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Figure 8, residual distance as a function of time at different temperatures, varnish C. 


The study begins with the deter- 
mination of the total thickness (D,) 
of the enamel layers positioned under 
the piston. In order to determine this 
measurement as accurately as possible, 
a short piece at the end of each sam- 
ple of enameled wire is bent at right 
angles and the overall diameters of 
the 10 wire samples are determined 
perpendicularly to the plane defined 
in this manner. The tenfold multiple 
of the diameter of the bare wire, also 
obtained by measuring, is deducted 
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Time 


from the total for the enameled wire 
and the difference equals the total 
thickness, D,, of the enamel layers. 

In the next step, a piece of bare 
wire having a nominal diameter equal 
to that of the enameled wire is placed 
into the cross formed by the slits cut 
into the testing block. Then, the 10 
samples of enameled wire are inserted, 
always alternating at 90° to each 
other. With the aid of the bent ends 
they are turned so as to occupy the 
same position as during the measure- 


240 hours 
9 10 days 


ment of the thickness, so that the 
measurement planes are parallel to 
each other and perpendicular to the 
axis of the piston. The stack of wires 
is topped by another piece of bare 
wire which lies crosswise to the upper- 
most piece of enameled wire. Finally, 
the piston with the dial gauge is put 
on, and the test pressure which corre- 
sponds to the nominal diameter of the 
enameled wire is produced by adding 
supplementary weights. This pressure 
loads can be seen in table 1. The 


weights indicated are selected so that 
the mean specific pressure load of the 
enamel film reaches about the same 
magnitude for all nominal diameters. 

The test is begun at room tempera- 
ture. As soon as the starting position 
of the dial gauge has been read and 
recorded, the heating system in the 


Table 1 


heating cabinet is turned on so that 
the temperature of the cabinet will 
rise to the desired level. Figure 4 
shows the rise in temperature, meas- 
ured with the thermoelement, at the 
measuring point of the test apparatus. 
This temperature is nearly the same 
as that of the test pieces (observation 
of the air temperature in the cabinet 
is of no significance for the test). The 
distance traveled by the piston since 
the start of the test, as a function of 
the temperature, is read on the dial 
gauge and is recorded on the form 
shown in figure 5. By correcting these 
measurements with those taken from 
the calibration curve of the apparatus, 
we determine the total thickness D, of 
the enamel layers which still actually 
remain at any given moment. This 
total thickness D, is correlated with 
the original thickness D, determined 
at the start of the study, and their 
ratio is the “residual distance” ex- 
pressed as a percentage: 


— pe X 100% 


By plotting the magnitudes of the 
“residual distance,” r, against the tem- 


MYSTIK BRAND® 
MYLAR® SILICONE 
TAPE 


perature, we obtain a curve that illus- 
trates the behavior of the layer of 
enamel film as its temperature rises. 
Figure 6 shows the curves of “residual 
distance” obtained for three different 
types of enameled wire. 

The investigation described can be 
expanded by extending the observa- 
tion to continue over a longer period 
of time, with the temperature of the 
test pieces first raised rapidly to a 
terminal magnitude and then held 
constant at that value (figure 4). If 
such studies are carried out with dif- 
ferent terminal magnitudes of temper- 
ature, we obtain families of curves 
(figures 7 and 8) from which conclu- 
sions can be drawn concerning the 
behavior of windings of enameled 
wire as regards the “residual dis- 
tance” at long time thermal load. The 
different behavior of various types of 
enameled wire in the test described 
appears to be suited, in connection 
with other studies, to the determina- 
tion of appropriate limiting tempera- 
tures for enameled magnet wires, thus 
facilitating their thermal classifica- 
tion. 


Electrically heate 


for dependable, economical 
| BAKING and DRYING 
ELECTRICAL INDUSTRY 


_ 


d varnish baking, monorail conveyor oven. 


BROTHERS 


in the 
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Mystik Mylar Tape is composed of 
a smooth, thin, highly flexible 
polyester film backing and an in- 
stant adhering silicone adhesive. 
Consistent performance under 
exacting electrical, and limited 
space conditions. (Thermal limits, 


—80 to +325°F.). One of the most 


l SeLr-STIK | 


effective electrical insulating tapes. 


Other Mystik Brand electrical tapes: 

7000-G: For extreme tempera- 
ture demands (—110 to plus 550°F.). 
Tightly woven Fiberglas® backing. 
Superior electrical qualities. — 

7100-G: Same characteristics as 
7000-G with silicone adhesive on 
two sides. 


® Write for complete information 
Mystik Adhesive Products, Inc. 
2635 N. Kildare Ave., Chicago 3? 


Print ins. 19 on Reader Service Card 


The specialized knowledge gained in over 60 years 
of experience and in thousands of installations are 
available to meet your particular needs in Varnish 
Baking — Wire Enameling — Rubber and Plastic 
Curing, Paint and Enamel Baking — Glass Annealing 
— Service Shop Ovens. Young Brothers Batch or 
Conveyor Ovens will improve your product 
reduce your costs. Write for New Bulletin 157. 


YOUNG BROTHERS COMPANY 


1874 Columbys Road ® Cleveland 13, Ohio 
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BAKELITE Epoxies 


Help Motors Run 
Even After A 


Mud Bath 


or -50°F cold, or salt water 


People test electric motors in strange ways— 
submerge them in mud, run them in salt water, 
and freeze them in dry ice. Motors with coils 
encapsulated in epoxy resins have consistently 
withstood these tests and others; the pictures 
at left show one example. 

Not only are these epoxies impervious to 
acids, caustics, chemicals, moisture, abrasion, 
and electrical and mechanical stresses . . . they 
actually keep motors running cooler, too. Since 
they penetrate completely throughout the wind- 
ings, there’s never a pocket of trapped air to 
cause a hot spot. 

“Epoxylite” compound based on BaKkELITE 
Brand epoxy resins, encapsulates the mud- 
bathed motor here. Success with epoxy com- 
pounds begins with success in epoxy resins. 
BAKELITE Brand epoxy resins are successful 
because the people of Union Carbide have 
learned so much about what they can do and 
how they should be used. To share in this wealth 
of experience, write Dept. AU-75, 30 East 
42nd Street, New York 17, N. Y. In Canada, 
Union Carbide Canada Limited, Toronto 7. 


<q Electric motors made by Allis-Chalmers Corporation 
have coils embedded in “Epoxylite” compounds formu- 
lated by Epoxylite Corporation, El Monte, Calif., based 
on BAKELITE Brand epoxy resins. 


Insulating printed circuits is another of the 
important jobs performed by BAKELITE Brand 


epoxy resins. Strong, impact-resistant, and able 


to withstand high temperatures, epoxies provide 
a big boost in performance. 


The pictures above show the tests which Allis-Chalmers motors 
have passed. The first shows a motor as it was submerged in 
agitated muddy water for a full day. It was then hosed out, 
regreased, connected and rerun; (middle photo). Bottom photo 
shows a second motor taken apart to reveal the large quantity 
of mud that accumulated inside. Despite this, it was still in run- 
ning condition. 


“Bakelite” and “Union 
Carbide” are registered 
trade marks of Union 
Carbide Corporation. 


$$$ 
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Postforming for 
Low Cost Fabrication of 


Laminated Plastic Parts 


Continental-Diamond Fibre Corp., Newark, Del. 


The postforming process for lami- 
nated plastics offers both design and 
production advantages. Plastic lami- 
nates in general lend themselves to 
high 


weight ratios, good electrical prop- 


applications where strength- 


erties, and resistance to abrasion, 
weathering, moisture, and corrosion 
are required. Where laminates are 
used to meet such requirements and 
in addition can be postformed, pro- 
duction economies may also be real- 
ized. 

For specific applications, postform- 
ing may offer the following advan- 


tages when compared with molded 


plastics. 

1. Generally less expensive dies and 
tools. Frequently dies can be con- 
structed of wood or plastics rather 


By W. R. Gregg, 


Product and Equipment Design Supervisor, 


than of tool steel. 

2. Less expensive retooling to meet 
new specifications. 

3. Adaptability of dies. Frequently 
interchangeable dies can be used for 
several sizes or thicknesses of ma- 
terial. In addition, piercing or punch- 
ing operations can often be combined 
with postforming. 

4. Reduced labor costs. 

Postforming laminates have been 
used in a variety of insulation and 
other applications such as ribbed 
panels, fan blades, ventilating ducts, 
phase barriers, guard plates, and tank 
liners for weak acids. About 85% of 
the parts made by the postforming 
process are for electrical uses. 

In nontechnical terms, postforming 
can be defined as the technique of 
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shaping, drawing, or forming thermo- 


setting plastic laminates by heating 
them, forming them to new shapes, 
and then allowing them to cool while 
retaining these new shapes. It should 
be emphasized that the postforming 
operation is not a part of the manu- 
facturing process used in producing 
the laminate, but is rather a forming 
method utilizing “C-stage” laminates. 

Tooling for postforming can be 
made from such materials as wood, 
plastic, or steel and metal alloys with 
pressure applied by screw clamps, 
arbor or air operated or hydraulic 
presses. The amount of pressure used 
will depend on the complexity of the 
part, although it is generally in the 
area of 50 to 100 psi. 

The laminate is first heated until 


Table 1, Thickness Tolerances for 
Dilecto Postforming Grades 


Tolerance, 
Nom. +Inches 
Thick., — 
Inches Grade Grade 
¢ Ket XF 
Wy 0.0065 0.005 
3/64 0.0075 0.0065 
1/16 0.0075 0.0075 
a aL 0.009 0.009 
1/8 0.010 0.012 
5/32 0.011 0.014 
3/16 0.0125 0.015 
ioe 0.014 0.017 
1/4 0.030* 0.018 
5/16 020353 
3/8 0.040% 


| OE RIE SY a 
*Plus only. 
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pliable, either by infrared lamps, 
electric ovens with circulating air, 


180 
electric strip heaters or hot plates, or 
by immersion in molten alloys or hot 160 
oil. 

When the heated laminate has be- 140 
come pliable, it is formed by placing aA 
it quickly into a mold and subjecting 
it to pressure until it cools enough to 100 


retain the shape desired. In specific 
operations, some heat may be applied 
directly to the mold but normally 
molds are unheated except by the 
retained heat from the pieces being 
formed. It is important that the lami- 


Temperature of Dilecto in C (% Thick ) 


nate be heated uniformly from both 


sides and that the temperature be 


CURVE No.2 


24 J A 


Hot Platen 185°C canton | 
en | 


Hot Platen 185°C 


WW 


| | Le 


neither too high nor too low. The 


5 


approximate forming temperature for 
two CDF postforming grades is from 


Table 2, Typical Properties and Available Sizes 
Of Dilecto CF-1 Fabric Base Postforming Grade 


10. 45 §20 255530 BSS 4 OR 45a oO 


Time of Heating in Seconds 


Properties Condi- Typical 
(LW—lengthwise; CW—crosswise) Thick., Inches tioning Value 
Tensile Strength, psi, LW or CW b/324t017/2 A 10,000 
Modulus of Elasticity in Tension, LW or CW 132 tosl/2 A 800,000 
Flexural Strength, psi, LW W732 to: b/ZAncl: A 18,000 
CW 1/32 to 1/2 incl. A 17,000 
Modulus of Elasticity in Flexural, LW or CW L332 tol /2anel. A 600,000 
Compressive Strength, psi 1/32 to1/2 mel. A 30,000 
Shearing Strength, psi, (flatwise or edgewise) L/32 to 1/2 ae. A 12,000 
Izod Impact Strength, ft. lbs/in. of j : 
notch, edgewise, LW 1/32 to L/2inel: E-48 /50 Dee, 
CW 1/32 to 1/2 incl. E-48 /50 2.0 
Density (Sp. Gr.) 1732. to.b/2 inch ~A 1.36 
Rockwell Hardness 8. to 172 ick: A M100 
After-Glow, secs, max. 1/32 to 1/2 incl. AG 4, 
Dielectric Strength, 60 cycles 1/32 to 1/2 inel. K-168/107 15 
Short Time, perpendicular to lam., vpm 1/16 A 500 
1/8 A 500 
Step by step, parallel to lam., kv 1/16 to 1/4 incl. A 8.0 
Dissipation Factor, 60 cycles 1/16 to 1/2incl. A 0.25 
1/8 D-24/23 0.50+ 
Water absorption, % 1/16 D-24/23 25 
1/8 D-24/23 0.80 
1/4 D-24/23 0.55 


All tests following ASTM or other test methods noted. 
Conditioning nomenclature: 


Cond. A—Tested in the “as received” condition under prevailing laboratory atmospheric conditions. 
Cond. E-48/50—Conditioned 48 hours in oven at 50°C and 


D-24,/23—Conditioned 24 hours in water at 23°C 


Cond. E-168/107—Conditioned 168 hours in oven at 107°C 


Sizes:—Thickness Range—1/32” to 14" incl. (Thickness 
limited postforming operations. ) 


es up to 14" are available for applications involving 


Sheet sizes—38” x 38”, 38” x 42”, 39” x 46”, 39” x 70”, 46” x 70”, 48” x 48”, 38” x 42”, and 38” x 96”. 
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Table 3, Typical Properties and Available Sizes 
Of Dilecto XF Paper Base Postforming Grade 


Tensile Strength, psi, LW 


Properties (LW—lengthwise; CW—crosswise) 


Thick., Inches 


Condi- 


tioning 


Typical 
Value 


Conditioning nomenclature: 


a .025 to 1/4 inel. A 8,500 
025 to 1/4 incl. | ; 
Modulus of Elasticity in Tension, psi oa ; pe 
LW 25 : 
a .025 to 1/4 incl. A 1,100,000 
.025 to 1/4 incl. A 
Flexural Strength, psi, LW f i a a 
5 ; te .025 to 1/4 incl. A 12,700 
.025 to 1/4 incl. A 12,400 
Compressive Strength, psi, flatwise .025 to 1/4 incl. A 32,000 
Impact Strength, ft. lbs/in. of notch, "i 
edgewise, LW .025 to 1/4 incl. E-48/50 0.85 
CW = __ 025 to 1/4 incl. K-48 /50 0.80 
Water Absorption, % 1/32 E-1/105 re 5.0 
plus D-24/23 
3/64. 1.0 
1/16 2.4, 
3/32 2.0 
1/8 1.6 
; 1/4 ma 0.75 
Density (Sp. Gr.) .025 to 1/4 inel. A 1.38 
Rockwell Hardness 1/16 to 1/4 incl. A M105 
Disspation Factor, 60 cycles .025 to 1/4 incl. A 0.15 
1/8 D-24/23 0.20 
Dielectric Constant, 60 cycles .025 to 1/4 incl. A 15) 
1/8 D-24/33 9.0 
Loss Factor, 60 cycles .025 to 1/4 incl. A ist 
Me. 1/8 D-24/23 1.8 
Dissipation Factor, 10° cycles .025 to 1/4 incl. A 0.032 
1/8 7 D-24/23 0.036 
Dielectric Constant, 10° cycles .025 to 1/4 incl. A = 4.50 
1/8 D-24,/23 4.79 
Loss Factor, 10° cycles .025 to 1/4 incl. A 0.15 
1/8 D-24/23 0.17 
Insulation Resistance, megohms .025 to 1/4 incl. C-96/35/90 100 
Arc Resistance, seconds .025 to 1/4 incl. A 10 


Cond. A—Tested in the ‘‘as received’’ condition under prevailing laboratory atmospheric conditions. 
Cond. D-24/23—Conditioned 24 hours in water at 23°C. 
Cond. E-1/105—Conditioned | hour in oven at 105°C. 


Cond. 


K-48 /50—Conditioned 48 hours in oven at 50°C. 


Cond. C-96/35/90—Conditioned 96 hours at 35°C and 90% relative humidity. 
Sizes:—Thickness range 0.025” to 1/4” incl. (Thicknesses up to 14” are available for applications involving lim- 
Sheet sizes—38” x 38” and 38” x 42”, 39” x 46”, 39” x 70”. 


ited postforming operations. ) 


145°C to 175°C and the time re- 
quired to reach this temperature is 
dependent upon the heating medium 
and the thickness of the material. 
Curves Number 1 and Number 2 
show a typical time vs. temperature 
relationship for a 14-inch thick ma- 
terial heated by different methods. 
The rate of heating for direct con- 
tact strip or platens and infrared 


lamps is reasonably rapid when com- 
pared with the rate of oven heating. 
Perhaps the most rapid and the most 
critical method of heating is immer- 
sion in molten alloys at 220°C to 
2305 C- 

Curves Numbers 3, 4, and 5 show 
the time/thickness relationship of the 
postforming materials for different 
heating mediums. The time indicated 


for the different thicknesses is the 
length of heating required to reach 
the forming state. 

It is essential that the laminate be 
removed from the heating medium 
just as soon as the proper forming 
stage has been reached. It should then 
be immediately placed in the form- 
ing tool under pressure. If the lami- 
nate is allowed to remain in the heat- 
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ing medium after the proper forming 
stage has been reached, or if it is 
over-heated, there is considerable 
danger that the material may blister 
or become brittle. 

Minimum bending radius (inside) 
and a list of typical maximum draw 
depths are shown in table 4. Where 
possible, draws should be circular, 
thus avoiding difficulties at corners of 
squares or rectangles. The maximum 
possible draw of the base fabric is 
along the bias of its warp and fill 
threads, and the pattern should be cut 
to take advantage of this charac- 
teristic. 

Almost any laminate can be post- 
formed provided it has reinforcement 
or base material which will extend 
during forming without tearing or 
mechanical damage. Fabric weave 
materials such as ducks, twills, and 
herringbone weaves, and single or 
double-filled duck cloths have served 
as reinforcement for laminates which 
have been postformed. 

For bending processes, paper-based 
phenolic laminates are a less expen- 
sive material than the fabric-base 
grades, but are not as well suited for 
drawing operations because of their 
lower strength and ductility. 

The NEMA thickness tolerances for 
postforming grades are shown in table 
1, and properties and available sizes 
of typical fabric and_ paper-base 
grades are shown in tables 2 and 3. 
Recently, nylon fabric-base phenolics 
and glass-base “Teflon” grades have 
been used for postforming, primarily 


on an experimental basis. 


Table 4, Min. Bending Radius [Inside] 
and Max. Depth of Draw 


Forming Max Depth 
Nom. Min. of Draw, 
Thick., Inside  for3” diam. 
Inch Radius, Plunger, 


Inch Inch 
1/32 1/32 1-34 
3/64 1/16 1-36 
1/16 Oe 1-% 
By oe 3/16 1-% 
1/8 5/16 34 
Dyog TMG -—— 
3/16 9/16 ied 


7/32 ee B16 
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A VITAL 


The service life and performance of your vinyl] insu- 
lation compound center around its plasticizer. In 
addition to providing good electrical properties, the 
Rohm & Haas plasticizers listed here impart excep- 
tional resistance to plasticizer extraction by water, 
soapy water, and oil. They have very low volatility, 
and high resistance to migration into lacquers, baked 
enamels, rubber, and polystyrene. Furthermore, 
vinyls using these plasticizers show excellent 
retention of physical properties on exposure to 
high temperatures. Key uses for the individual 
grades include: 


MONOPLEX S-90E— applications requiring retention 
of resistivity, tensile strength, and elongation after 
long-term high-temperature aging (either dry, im- 
mersed in water, or exposed to high humidity). 


PARAPLEX G-54—standard appliance wire, including 
105°C insulation; has particular merit wherever 1) 
retention of compatibility under high humidity 
exposure and 2) freedom from plasticizer migration 


into polystyrene, rubber, lacquers and other coatings 
are required. 


PARAPLEX G-50—also for standard appliance wire, 
particularly when cost is an important factor. 


PARAPLEX G-62—provides stabilization against heat; 
ideal for high-temperature insulation; also can be 
used in stabilizer quantities with general purpose 
plasticizers in lower-cost wire such as extension cords. 


Get technical information on these and other Rohm & 
Haas plasticizers. Write for a copy of What You Should 
Know about PARAPLEX and MONOPLEX Plasticizers. 


Chemicals for Industry 


Py ROHM © HAAS 
COM PANY 


THE RESINOUS PRODUCTS DIVISION 
Washington Square, Philadelphia 5, Pa. 


PARAPLEX and MONOPLEX are trademarks, Reg. U.S. Pat. Off. and in principal foreign countries. 


PARAPLEX: MONOPLEX 
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This regular monthly feature is 
built around a timely question con- 
cerning the electrical insulation fieid. 
Your suggestions for future questions 
and participation are invited. This 
month’s question is: 

Please list and discuss the relative 
importance of job factors you consider 
important for attracting and retain- 
ing such highly skilled personnel as 
engineers and scientists. 


R. Steward 


Specification Engineer, Airpax Elec- 
tronics Inc., Cambridge, Md. 

“The factor I consider most impor- 
tant for attracting and retaining en- 
gineers and scientists is success. Pros- 
pective employees must be made to 
feel that their venture with the com- 
pany will be successful. Employees 
must see it happen every day. Indi- 
vidual definitions of success vary. 
However, at a minimum, employees 
want to feel that they are doing a 


Insulation Forum 


good job, and from this they know 
their other desires such as increased 
pay, promotion, and professional ad- 
vancement will be forthcoming. 
“Being able to do a good job re- 
quires, naturally, the right person to 
do it. Most important, though, it re- 
quires the right supervision, and this 
can be a very difficult problem—espe- 
cially if the work happens to be in a 
field where the supervisor has had no 


99 


training. 
R. B. Gorski 


President, Electronic Coil Corp., 
Plainville, Conn. 

“Tt is a known fact that skilled per- 
sonnel are the roots of the successful 
manufacturer. To maintain a success- 
ful balance, the roots must certainly 
be allowed to spread and strengthen 
the manufacturer’s position in any 
highly competitive field of manufac- 


turing. 


4 


‘Leaders in industry are constant! 


on the alert for personnel with prai 


oe ; 
tical engineering and scientific bacl) 


grounds. This is especially true ¢f 
manufacturers of mass productiaf} 
commodities. Manufacturing exectl) 
lives are pointing to human enginee# 


ing as a new frontier yet to be e3| 
plored. 
“To retain our skilled personne 


the following must be clearly unde} 


stood. The contract, verbal or othe} 


wise, which ties a man to his job mug 
be one in which good faith must haw 
the deepest significance. From the e: 


ployer’s standpoint, the work done if, 


his business is the commodity he of 


fers to society. Faithful work is a mus} 


for the success of his business—faitH} 


ful employees his greatest asset.” 
R. Oberrecht 


Engineer, 
Co., Rochester, N.Y. 


“A recipe of job factors for scie 


high voitage 
INSULATION 
TEST SET 


120 KILOVOLTS DC 


® Input: 115 Volts, 60 cycle. 

@® Output: 5 MA current at 120 KV. 

@ Either positive or negative polarity. 
® Completely mobile unit. 

@ Oil Insulation. 

ge 


Coarse or fine adjustment of output 
voltage. 


® Complete safety features. 


® Overload relays settable over full 
range. 


® Ripple of less than 2% RMS. 


@® Instrumentation: 412” 3-range KV and 
MA meters. 


® Automatic stored energy discharge 
switch. 


® Also available in other ranges. 


MANY OTHER FEATURES—WRITE FOR DETAILS 
Prestige Engineers, Designers, and Manufacturers of 


High Voltage Equipment 
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DEL etectronics coRPORATION 


521 HOMESTEAD AVE. * MOUNT VERNON, N. Y. 


OWENS 9-2000 


MODEL 
PSC-120-5-2 


1407 Broadway, New York 18, N. Y. 
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* Serving 


* Braiding 

* Marker or Identification Threads 
* Lacing & Tieing Cords 

* Served Coverings and Binders 


regular and custom constructed, dyed and 
packaged to “individual” specifications by 


Industrial Y 


arn Division, 
e CHickering 4-6040 


General Railway Signeh 


SILK... NYLON... VISCOSE ... ACETATE | 
FORTISAN ... ORLON... DACRON and other | 


lee 


tists and engineers: 
1) Large quantities of challenging 
jobs. 


2) Add trained assistants seasoned 
‘with accurate and reliable equipment. 
3) Sprinkle well with considered rec- 
‘ognition. 

4) Allow to simmer under pleasant 
working conditions. 

'5) While simmering, flavor with ade- 
quate financial remuneration. 

6) Occasionally add a dash of this 


or that to suit individual tastes. 


99 


'7) Keep simmering. 
i] 


er. Trush 


! 
General Manager, Air-O-Tronics, Lan- 


caster, Cal. 
| 


“Job factors I believe important to 


attracting engineers and scientists are: 
1) Just compensation—Wage stand- 
vards of the industry should be ob- 
served. Employer must be willing to 
pay for the calibre of help he desires. 
2) Advancement potentials—Oppor- 


tunity to advance should be clearly 


and conservatively stated. 
3) Job 


ment, working environments, priv- 


appeal—Emphasize _ place- 
ileges, facilities, etc. 
4) Job security—Longevity of job. 
Future outlook of employer. 
5) Retirement and emergency pro- 
eram—What plans are available, pen- 
sion, profit sharing, stock options, life 
insurance, health, and accident, etc. 
6) Employer’s sincerity—Impart trust 
from initial contact. 

“To retain: 
1) Effectively skills—Deter- 
mine best niche. Avoid overmanning. 
Reduce or eliminate clerical type du- 
ties. Streamline report writing by us- 
ing modern recording methods. 
2) Provide the best possible job cli- 
mate—Fstablish well planned and 
challenging work programs with con- 
crete objectives. Encourage individ- 
ual decisions. Delegate responsibility 
with authority. Provide opportunities 
to advance. 
3) Provide necessary facilities—Ade- 
quate and proper equipment tools to 
perform the job assigned. Up-to-date 
technical library. Competent clerical 
help. Good working environment. 
4) Recognize accomplishment—By 
personal contact. Meaningful compen- 


sation growth.” 


utilize 


Primary insulation for Navy cable 
under MIL-C-915A: 


R/M PYROTEX TAPE 9519 


Glass-supported Pyrotex 9519 is a 
PVA-impregnated tape particularly 
suited for primary and secondary in- 
sulation of shipboard cable in accord- 
ance with Military Specification MIL- 
C-915A (Ships). 

This R/M style is also frequently 
specified for standard power cables to 
meet AVA and AVB construction 
requirements. 

Glass-cloth reinforcement results in 
minimum tensile strength of 90 Ib. 
(nominal 120 lb.) per inch of width 
—entirely adequate for high-speed 


taping-head application. 

R/M_ offers two other Pyrotex 
glass-supported tapes, both for un- 
derground power-cable insulation 
where resistance to moisture and rot 
is a requirement. Style 9523 is as- 
phalt impregnated. Style 9543 has 
a moisture-resistant, flame-retardant 
impregnation. 

All these R/M Pyrotex tapes are 
made in thicknesses of 10 and 15 
mils, in widths from % in. up, on 
cores of 112, 3, 4, and 6 in. ID. Write 
for full information. 


ASBESTOS TEXTILE DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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(Forty-second in a series of odd 
and interesting 
electri-onics field from the files of the 
U.S. Patent Office.) 


Ever since mans first toothache, 


inventions in the 


sympathetic men have been searching 
for a way to alleviate such pains. The 
advent of electricity and the conse- 
quent extravagant claims made by 
many quacks regarding its curative 
powers for all sorts of human ailments 
naturally led to investigations of its 
possible use in dentistry. And as early 
as 1859, 
claimed that he could alleviate the 
pain of extracting teeth by continuous 


one would-be benefactor 


application of electrical current 
through the extracting forceps. As the 
philanthropic inventor, Nahum Wash- 
burn of Bridgewater, Mass., explained 
in the description of his patent No. 
26,388, dated December 6, 1859, “In 


extracting a tooth the forceps or in- 
strument may be arranged in the 


Prime Contractors report up to 75% time 
saving on MIL specification treatment 
for fungus and moisture resistance with 


PT-107! 


PT-107 is a quick new way of applying 


varnish 
(Tuf- 


moisture and fungus resistant 
meeting specification MIL-V-173A 
Oni sieS) en LtiSe eis 


Convenient 
spray. 


finger-touch 


A consistent coating no 
matter how irregular the 
surface. 


ECONOMICAL. _No waste, no messy 


brushes, no sticky spray 
gun. 


EVEREADY 


At regular assembly posi- 
ions or in the field for 
touch-up. 

Test PT-107 yourself. $1.95 per can... 
case of 12—$19.80 . . . or write for more 
information and full specification sheet. 


PRODUCT TECHNIQUES INC. 
511 EAST 87TH PLACE 
LOS ANGELES 3, CALIFORNIA 
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Pizxilated Patents 


By Mike Rivise 


circuit so that the electric current may 
pass from such instrument and into 
the part operated on. In this way the 
surface or part against which the 
surgical instrument is made to act, 
or the part immediately surrounding 
the same, may be made to receive 
electricity and to be more or less 
benumbed, whereby the pain of the 
operation may be alleviated. I have 
discovered, and practically demon- 
strated by numerous experiments, that 
electricity applied under such cir- 
cumstances may be employed to great 
advantage in preventing or alleviating 
pain, having extracted teeth with little 
or no suffering to the patients operated 
on. 

“In the process of extracting a 
tooth I generally allow the forceps 
to remain on the tooth and the elec- 
tricity to flow through it for a short 
period of time before attempting to 
draw the tooth, such being in order 
to render the nerve or nerves of the 
jaw and tooth sufficiently benumbed 
for the operation of extraction.” 

In the drawing, A denotes the jaw 
of a person, B is the galvanic battery 
or generator of electricity, C is a pair 
of extracting forceps having their 


handles a a covered with silk 5 aj 
their joint covered with a tubul 
cover c of vulcanized India rubb 
and D and E are the circuit will, 
leading respectively from opposy 
poles of the battery. One of themiy, 
fastened to the metal of the forces 
and the other is attached to a smi 
button or knob f which is press 
against the gum g of the jaw. “In th 
way the electric current will be causy 
to flow through the tooth and 
nerves of sensation.” 
Washburn also appeared to demeaj, 


strate a very commendable conced. 


for his patients when he made a s 
cial point of indicating in the pated 
that “the portion of the instrume# 
which is to be grasped by the opera 
should be insulated from the circu: 
so as to prevent the electricity fra 
being directed from its proper cours), 
For this purpose such part held in ti 
hand may be covered with silk 
other suitable non-conductor of ele) 
tricity.” 

On the other hand—and we hi: 


to mention it—he may have been tr 
ing to protect himself in the eve 
that he should have to demonstra‘) 
use of the device. 


Another product of Spaulding re- 
search, new Spauldite Grade 
XXXP-770 makes simplified design 
of many electrical and electronic 


components a reality. 


It is low in cost, self extinguish- 
ing, has good moisture resistance, 
can be cold punched and has high 
mechanical and electrical 


properties. 


Shown here in a flyback trans- 


former application for television 


receivers, XXXP-770 is especially 


suited for all uses in which fire is 


NEW SPAULDITE XXXP-770 i tacara 


e COLD PUNCHING Contact Spaulding for more in- 

¢ FLAME RETARDANT AND formation on XXXP-770 or Progress 

LESS EXPENSIVE THAN Reports on other new Spaulding 
PAPER BASE EPOXIES Applications for Industry. 


CHARACTERISTICS OF 
SPAULDITE XXXP-770 


Furnished in sheets 40” x 48”, 
thicknesses 1/32”-3/16” (also in strips, 
blocks or special fabrications) 


Cold punching up to 1/16” thick 
(Warm punching over 1/16” thick) 


Flame Retardant — ASTM-D635 and meets 
UL requirements and MIL-P-3115 (Type PBE-P) 


SPAULDING FIBRE COMPANY, INC.. 359 Wheeler Street, Tonawanda, N.Y. 
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it takes 
teamwork 
to reach the top. 


the finest in Fiberglas* electrical tape— 
the top team in distributors. 


44, 


Distributors 


ATLANTA, GEORGIA 
ELECTRICAL INSULATION SUPPLIERS 
500 Means Street, N.W. 
BOSTON, MASSACHUSETTS 
HUSE-LIBERTY MICA CO. 
Peabody Industrial Center 
Peabody, Massachusetts 
CHICAGO, ILLINOIS 
INSULATION MANUFACTURERS CORR 
565 W. Washington Blvd. 
CLEVELAND, OHIO 
INSULATION MANUFACTURERS CORP 
1231 Superior Avenue, N.E. 
COLUMBUS, OHIO 
NATIONAL ELECTRIC COIL 
Division of McGraw-Edison Co. 
DALLAS, TEXAS 
SUMMERS ELECTRIC COMPANY 
1302 So. Good-Latimer Expressway 


Horace Linton Division 


HESS, GOLDSMITH ss. Cer hice 
1400 Broadway, New York 18, N. Y._ A Division of Burlington Industries 


Makers of Quality Fiberglas Tapes...including HESGON / 
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DAYTON, OHIO 
INSULATION MANUFACTURERS CORP 
120 West Second Street 
DETROIT, MICHIGAN 
INSULATION MANUFACTURERS CORP 
7430 Second Blvd. 

LOS ANGELES, CALIFORNIA 
H. |. THOMPSON FIBER GLASS CO. 
Blackwood's Division 
3609 East Olympic Blvd. 
WESTERN FIBROUS GLASS PRODUCTS CO. 
4423 Fruitland Avenue 
MILWAUKEE, WISCONSIN 
INSULATION MANUFACTURERS CORP 
2040 West Wisconsin Avenue 
NEWARK, NEW JERSEY 
ROBERT McKEOWN COMPANY INC. 
99 Dorsa Avenue, Livingston 
NEW YORK, NEW YORK 
MITCHELL RAND MFG. CORP 
Insulation Division, 51 Murray St. 
PHILADELPHIA, PA. 

EARL B. BEACH COMPANY 
500 East Broadway, Clifton Heights, Pa. 
PITTSBURGH, PA. 

EARL B. BEAGH CO. 

Verona & Mt. Carmel Rds. 
PITTSBURGH, PA. 
INSULATION MANUFACTURERS CORP 
535 Smithfield Street 
SAN FRANCISCO, CALIFORNIA 
WESTERN FIBROUS GLASS PRODUCTS CO. 
739 Bryant Avenue 
SEATTLE, WASHINGTON 
WESTERN FIBROUS GLASS PRODUCTS CoO. 
1915 First Avenue S. 

ST. LOUIS, MISSOURI 
WHITE SUPPLY COMPANY 
4343 Duncan Avenue 


Burlington 


® 


*T.M. Reg. U.S. Pat. Off. O-CF Corp. | 
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solidifying Fluid Survey Shows Processing 
~quipment Used, Applications, Attitudes 


In last month’s issue, Insulation de- 
sribed a reader survey which dealt 
ith solidifying fluid insulations— 
1ose electrical insulation materials 
yhich are used or applied in a fluid 
rm and which are subsequently 
onverted to a solid, film, or foam 
orm. More commonly, these materials 
ould be called varnishes, enamels, 
sins, waxes, potting compounds, etc., 
ut such terms were avoided in the 
irvey to prevent prejudicing of the 
esults. 

A total of 2,994 individuals, each at 
ifferent plants, received the survey 
uestionnaire—893 were returned for 


response of 29.83%. Of these, 787 


or 88.13% were considered usable and 
of the 787, there were 589 or 74.8% 
of the respondents who indicated that 
their plants used solidifying fluid in- 
sulations. In the last issue of Insula- 
ition, some of the improvements de- 
sired in materials and in processing of 
materials as uncovered by the survey 
were described. In this issue, proc- 
essing equipment possessed by users, 
applications, and _ attitudes 
suppliers are discussed. 


toward 


Solidifying Fluid 
Processing Equipment 


One of the questions in the sur- 


vey asked solidifying fluid insulation 
users to indicate by means of check 
marks whether their plants had any 
of the following types of processing 
equipment: dipping tanks, vacuum 
impregnating equipment, infra red 
ovens, baking ovens, resin mixing 
and dispensing equipment, molding 
equipment, heated presses, or spray 
equipment. Table 1 shows the number 
of users (and percentages) who in- 
dicated that their plants possessed the 
various types of equipment for each 
product code group. The actual num- 
ber of mentions for each type of 
equipment and percentages are also 
shown. As would be expected, nearly 


Table 1—Processing Equipment Possessed by Solidifying Fluid Users 


Number of Mentions and Percentage per Product Code* 


Actual Mentions— 


Product Code*> A B C D E F G H I J K L M Ac- 7 % of 
Total Users> 123 242 88 64 20 93 they INNS) TL 97 98 48 7 tual fo) Usable 
Num- Users Replies 
Equipmenty ber (589) (564) 
Dipping Nose eerOo Man 165) 556 | 1S ae me Gis Ce sen 5 309 52.4 54.7 
tank 83100 0002) 62.5) 40.6 60,0) 6406) 4273 A286 38612 45.3) 38nll o8s3 ito 
Vacuum : 
impreg. No. > oO WHO 50 31 4A 45 49 78 82 62 49 20 3 GID ORS 
€quipment %**> 45.6 72.7 56.7 48.4 20.0 48.4 62.8 67.8 58.2 63.9 50.1 41.7 42.8 
Infra red No. > 30 66 24 18 6 22 28 43 34 Pip 28 13 DB ies BO) Biol 
oven Of 24 A272) 27.2 28.1 30.0) 23.7 35.9 8TeA 24 T2207 PAO Parl ALE 
5 7 y 2.4 
Bak oven No. > 114 221 Ue 50 18 78 62 LOS LL 84 81 39 5S Sel Geo WY 
“a Gres OO O18 Co Wo OOO Bs Wee Oils Mead GHat G4oe Wil Wl.s 
sin mix. & ey 
ae No. > 27 82 3 31 2 29 28 45 46 36 28 9 Ht Ws BL 
equip. Ot Oso 9 Ae 4874 1000 3162. 85.9) 89.1 3257 Bel BxBaGy le IIs me 
Molding No. > 21 94. 38 33 5 33 32 ol 45 337 28 10 15) S22 BHO 
equipment %**> 17.1 38.8 43.2 51.6 25.0 35.5 4,0 44,9 BLO 88.2 2.0 20.8 245.0 
Heated No. > 24 46 26 19 2 1 24 32 35 31 Ig) 8 LS 20k 0 eZ ORS 
press Ges 10.8 19,0 20.5 Aon WOsO) tte 2) OR D8 Be.O WO.dh Moje lass 
Spray No. > 81131 40 29 12 Sy AT 49 69 B) 53 24 . 285 48.4 50.5 
equipment %**> 65.8 54.1 45.4 45.3 60.0 55.9 60.2 42.6 48.9 22 a nt lo” ae 
5 2 3 1 3 = 4 3 2 11 c 4 = 2 (2 == 
ee oe ha@G. Woes Sik Aine = 8S 28 423 8 Ge Salk oe a 


ie ; : 
*A—Motors, generators, and parts (manufacturing or repair). 
B—Transformers, coils and related devices and parts. 


C—Insulated wire and cable. 
D—Wiring devices, connectors, etc. 


E—Household and commercial appliances. 


F—Switchgear, controls, relays, circuit breakers, switches, parts, etc. 


G—Printed circuits. 


H—Electronic components and parts (tubes, 


capacitors, resistors, semi-conductors, etc. 


I—Electronic and communication apparatus and assemblies. 
J—Aircraft and missile parts and equipment. 


K—Instruments and test equipment. 


L—Electrically or electronically controlled, operated, or powered tools and machines. 


M—Other. 


*Percent of number of users in particular product code group. 


Ne 
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all users had dipping tanks or vacuum 
impregnating equipment and infra 
red ovens or baking ovens. The num- 
ber of users with vacuum impregnat- 
ing equipment and infra red ovens is 
probably higher than expected. The 
percentages for other types of equip- 
ment are also surprisingly high. 


Applications for 
Solidifying Fluids 


Users were asked to briefly describe 
important specific 
their products for which solidifying 


applications — in 


fluid insulations were used. A total of 
828 applications were listed by users. 
Naturally, in trying to classify such 
applications, much depends on defini- 
tion and terminology. However, table 
2 represents a rather broad attempt 
to indicate general types of applica- 
tions. 

Some of the specific cementing or 
bond applications mentioned include 
insulation to metal 
or other insulation materials, end- 


bonding — of 


turn bonding, coil joint cementing, 
holding wires and parts in place, fas- 
tening metal terminal lamp bases to 
glass bulbs, attaching components, 
and holding coils in place as well as 


shields, 


brackets, and mechanical 


parts, etc. 

Dipping, coating and finishing ap- 
plications were mentioned for nearly 
all types of electrical and electronic 
components including terminal boards, 
capacitors, printed circuits, coils, con- 
trols, motors, panelboards, resistors, 
electrical steels, transformers, wire, 
etc. 


Some of the items mentioned under 
casting and molding included ampli- 
fiers, small assemblies, slip ring bases, 
bushings, coils, connectors, mechani- 
cal parts, plugs, phenolic cards, re- 
sistors, transformers, and_ specialty 
items. 


The largest group, potting, encap- 
sulating, and embedding applications, 
included amplifiers, armatures, elec- 
tronic assemblies, terminal boards, 
cable ends, splices, capacitors, cir- 
cuits, coils, connectors, controls, delay 
lines, wiring devices, filters, harnesses, 
heating elements, instruments, wave 
tubes, magnetic heads, motors, net- 
works, plugs, potentiometers, coup- 
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Table 2—Types of Insulation Applications for Solidifying Fluids i . 


Number of H | 
Applications Mentions | 
Cementing, binding, adhering, bonding 50. 
Dipping, coating; finishing, varnishing 98 | 
Casting, molding 46 
Potting, encapsulating, embedding . 301 
Impregnating, saturating, filling, sealing 204 
Other Ze 
Users who did not answer question 46 


Table 3—Users' Opinion of Solidifying Fluid Manufacturers 
Number of Mentions and Percentage per Product Code* 


Opinion Total 
Product Excellent Good Poor Answering 
Code No. Up ee No. OR WIN Ox meio No. T*% 

A 33 28.0 79 66.9 6 5 118 100.¢ 
B Al 17.8 181 orm 8 370 230 100.¢ 
© 1p 14.5 61 Tue 10 12.0 83 100 .¢ 
D 8 13.8 AS (US 3 8.6 58 100. 
E 1 6.7 i 80.0 2 ESS 15 100.4 
F 18 2202, 61 TEES: 2 De 81 100.44 
G 13 19.1 53 78.0 2 Pose) 68 100. 
H 7A 20.0 79 Cee 5) 4.8 105 100.C 
I 28° DIT 98 76.0 3 23 129 100. 
J a 27.0 70 70.0 3 3.0 100 100.<4 
K 24 PEEAY) 63 70.8 mu Dao 89 100.06 
L We eee ae 72.8 = — 44 100. 
M — == 6 SOMG 1 14.3 t 100. 

Actual 

'Men- 


tions 109 19.3 426 75.6 29 Dall! 264 
(Of 589 users 25, or 4.2%, did not answer the question) 


100.¢4 


* A—Motors, generators, and parts (manufacturing or repair). 
B—Transformers, coils and related devices and parts. 
C—Insulated wire and cable. 
D—Wiring devices, connectors, ete. 
E—Household and commercial appliances. 
—Switchgear, controls, relays, circuit breakers, switches, parts, ete. 
G—Printed circuits. 
H—Electronic components and parts (tubes, capacitors, resistors, sem 
conductors). 
I—Electronic and communication apparatus and assemblies. 
J—Aircraft and missile parts and equipment. 
K—Instruments and test equipment. 


Electrically or electronically controlled, operated, or powered too 
and machines. 


M—Other. 


**Percent of total answering for each group. 


igs, reactors, resistors, switches, 
{nchros, transistors, transducers, elec- 
jonic packaging, etc. 


{ The next largest group, impregnat- 
\\g, saturating, filling and sealing was 
jentioned in connection with mag- 
stic amplifiers, armatures, electronic 
jsemblies, terminal blocks, plugs, 
Ypacitors, circuits, coils, components, 
/mnectors, motors, resistors, end 
wals, synchros, terminals, thermo- 
a wire, transformers, moisture 
jroofing of all types of components, 
illing of voids especially in high volt- 
ze assemblies or for moisture bar- 


'ers, sealing of switches, relays, con- 
ectors, circuit breakers, capacitors, 
re. 

} 

/ 

l 


Other applications mentioned were 
Many and varied including insulation 
‘f every type of component and elec- 
“ical or electronic unit imaginable. 
ungus proofing was mentioned fre- 
juently as well as corrosion protec- 
on, masking, oxidation prevention, 
pamed insulation, shock resistant in- 
julation media, mounting insulation, 


hemical resistance protection, abra- 
ion resistance, cushioning,  rein- 
orcement insulation, ruggedization 
osulation, heat transfer medium, ter- 
aination insulation, etc. 


'sers' Attitudes Toward 
olidifying Fluid Manufacturers 


| 
In an attempt to determine the 
ttitudes of the users toward the pro- 
lucers of the materials, users were 
isked, ““What is your general opinion 
f the product improvement and de- 
‘elopment work of ‘solidifying fluid’ 
naterial manufacturers?” To answer 
his question respondents were asked 
0 check “excellent,’ “good,” or 
‘poor.” As shown in table 3, it can 
ye generalized that users had a 
‘good” or slightly better than “good” 
pinion of the work of the solidifying 
luid producers. However, the fact 
hat so many replies fell into the 
‘sood” category rather than “excel- 
ent” should be an indication to the 
yroducers that there is plenty of room 
or improvement of effort. Opinions 
aried somewhat according to the 
ype of manufacturer but generally 
he spread between different product 
yroups did not vary more than 10 or 


7. 
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J. P. Devine’s Contribution 
to the Electrical Industry 


Vacuum processing, first introduced into the United States over 
50 years ago by J. P. Devine, opened whole new areas for the 
electrical industry, resulted in a better product at less expense. 

Today, J. P. Devine remains one of the outstanding 
producers of vacuum processing equipment, still serves the 
electrical industry. Devine horizontal and vertical vacuum pres- 
sure units are now in daily use around the world helping to 
produce quality electrical products. For instance, the Devine 
impregnating system pictured above is completely automatic, 
unitized—and simultaneously processes 24 small integral KVA 
transformers. It produces a high capacity transformer, able to 
meet the most critical demands. 

As are most Devine impregnators, this one was designed 
to solve a specific problem and produce a better product. They 
are adaptable to the most modern processes and materials; 
Devine impregnators, for instance, are ideal for processing with 
100 per cent solid epoxy type resins. J. P. Devine engineers 
are happy to help you with electrical processing problems; 
learn how Devine Vacuum Impregnating can benefit you. 


Write for our new Catalog No, 202, ‘Devine Vacuum Pressure Impregnators”’ 


Other J. P. Devine Products for the Electrical Industry: 
e Vacuum Drying Equipment © Vulcanizers @ Mixers and Blending Equipment 


A UNIT OF 


J. P, DEVINE MFG. CO. @ 3 


PITTSBURGH, PA. INDUSTRIES 


New York Office: 500 Fifth Ave., New York 36, N.Y. Phone: Wisconsin 7-7769 


Export Office: 50 Church St., New York, N.Y. Cable Address: “Brosites” 
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“From transistor radios to computers— 


one of National’s 115 materials and grades will 
give you optimum performance in your design.” 


Why go on a wild goose chase from supplier to supplier 
for the special plastic material you need for your design? 
A time-and trouble-saving check with National gives you 
unbiased help and a material best suited to your property 
requirements. 


National offers the broadest line of basic engineering 
materials in the industry .. . over 115 materials and grades. 
You can select the one best material to fit your design elec- 
trically . . 


mechanically . . . chemically. For example: 
y y 


If you are looking for a new printed circuit material with 
self-extinguishing properties against fire, National offers 
XXXP-475. It is made without costlier resins—can be 
punched at warm temperatures (130° F.—150° F.). 


Vulcanized Fibre, extruded thermoplastics and PHENOLITE® 
laminated plastics offer a wide range of property combina- 


tions, such as high electrical-mechanical values plus excel- 
lent water absorption and dimensional stability character- 
istics. Or, electrical properties plus rigidity and heat 
resistance. Or, electrical properties plus chemical resistance 
and dimensional stability under load. 


You will also find three other important ‘‘properties” at 
National: an understanding of your needs; a willingness 
to work with you; and a facility to fill your requirements 
fast and efficiently. 


You can obtain National materials in standard forms— 
sheet, tube, rod—in precision fabricated parts to your 
design, or special-molded polyester shapes. For objective 
assistance, contact your nearby National Sales Engineer 
today. Or write us direct, Dept. D-6, Wilmington, 
Delaware. 
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ICHOOSE FROM THESE MATERIALS... 


} ulcanized Fibre: 10 standard grades; 
many special grades. 

/PHENOLITE® Laminated Plastic: over 80 
‘standard and modified grades; paper, 
jcotton fabric, nylon, asbestos, glass 
Wfabric, cotton and glass mat bases; 
iphenolic, melamine, polyester, epoxy, 
iteflon or silicone resins. 


| 


|PEERLESS Electrical Insulation: coil, strip, 
scorru gated. 
/Extruded Nylon, ‘Delrin’, “Penton”: 
jrod, strip, tubing, special shapes. 
Polyester Glass Mat: 4 standard sheet 
grades; custom molded shapes. 
PHENOLITE Copper-Clad Laminates: 
10 standard grades. 

iCombination Materials: Rubber- 
PHENOLITE; Rubber-Fibre; Wood-Fibre; 
| Metal-Fibre; Asbestos-Fibre; PEERLESS- 
| PHENOLITE. 


/BACKED BY THESE SERVICES... 


| Field Application Assistance 
Complete Fabricated Parts Service 
| Stock Program for Immediate Shipment 


‘BY CALLING THESE OFFICES... 


i@altimore................ VAlley 3-0393 
TOD ahaa TWinbrook 4-3500 
Meedao ee oe. AUstin 7-1935 
Brncinnatli-r ss, 75 for taec oe GArfield 1-0632 
ON CIC IB Ai eenaeaeee eee ERieview 1-0240 
Berrileis peta s Gletele oes DAvis 4-4386 
RUNGE ON casio ess sit ie eas MAin 3-2077 
_.CORCT Ra SH aR a UNiversity 3-3632 
oO TATED ROKER GIS eee eC O Ie ERE 8-1308 
Indianapolis...........-- W Alnut 3-6381 
Fos Angeles ........... RAymond 3-0291 
Milwaukee............ BRoadway 6-6995 
Ser AHG VENA i ancis <6. suomi: LOcust 2-3594 
OSU Lad 6-3 RSA OrroReeaee Mitchell 2-6090 
BRO WAV OF Kiser sc. o's 08 3 0 30 COrtlandt 7-3895 
Philadelphia........... SHerwood 8-0760 
Batisburaiinict css ce cers oe FAirfax 1-3939 
MCHeSICr . cc jess soc hewins Hillside 5-0900 
PEEL @UIS Moers ieiclciofer-sne tenets PArkview 5-9577 
BeriPotersburg ...s.s26 66. ee ces 5-5505 
San Francisco......... DAvenport 6-4667 
- (CTTOS:, 6 cera ete aoc Ree MElrose 2-7298 
Wilmington............. OLympia 5-6371 


IN CANADA: 

National Fibre Co. of Canada, Ltd. 

OMT O Peay ais sais) os, doves oor LEnnox 2-3303 
Biontredl’s27.c..152 05 360.5 AVenue 8-7536 


m@éNATIONAL 


VULCANIZED FIBRE CO. 


WILMINGTON 99, DELAWARE 


In Conada: 


NATIONAL FIBRE COMPANY OF CANADA, LTD., Torento 3, Ontarie 


Association News 


Name NEMA Divisional Heads 
E. E. Helm, The Reliance Electric 


& Engineering Co., has been elected 
chairman of the newly organized In- 
dustrial Equipment Division of the 
National Electrical Manufacturers As- 
sociation. New chairman of the Light- 
ing Equipment Division is Clarence 


C. Keller, Holophane Co. Inc. 


AIEE June Meeting in Atlantic City 
And Other Institute News 


The summer general meeting of the 
American Institute of Electrical En- 
gineers, sponsored by the Philadelphia 
section, will be held at the Chalfonte- 
Haddon Hall Hotel, Atlantic City, 
N.J., June 20-24. 

Sixty-six technical sessions are 
planned, about half on communica- 
tions, instrumentation and_ control, 
computers, basic science, and manage- 
ment and the remainder on aspects 
of power generation, transmission, and 
distribution. 

At the annual meeting, to be held 
the first day, new officers will be 
announced and Lee A. Kilgore, 
Westinghouse Electric Corp., will be 
awarded the 1959 Lamme Medal for 
“analyses of synchronous machine 
reactances; for invention of special 
armature windings; and for inven- 
tions and designs related to large 
adjustable speed alternating current 
motors.” 

Several interesting inspection trips 
are scheduled. 

The institute has created a 15th dis- 
trict by splitting the Seventh, or South 
West District. It will be known as the 
South West District. The other half 
of the old district has been renamed 
the Mid America District. 

The new district will consist of New 
Mexico, Texas, and part of Louisiana. 
The Mid America District will include 
Kansas, Missouri, Oklahoma, and Ar- 
kansas. The changes in the districts 
become effective Aug. 1. 

Robert F. Munier, advanced design 
engineer in the Motor Products Div., 


Wagner Electric Corp., St. Louis, Mo., 


has been named a Fellow of AIEE 
“for contributions to the thermal per- 
formance of motors, particularly in 
enclosed forms and small ratings.” 


Radiation Effects on Insulation 
In AIEE Pacific Meeting Program 


Much of interest to those concerned 
with the effects of radiation on insula- 
tion will be presented at the 1960 Pa- 
cific general meeting of the American 
Institute of Electrical Engineers at the 
El Cortes Hotel, San Diego, Cal., 
Aug. 8-12. 

A third Educational Symposium on 
Radiation Effects (two sessions) and 
a round table discussion have been 
scheduled. They are jointly sponsored 
by the subcommittees on Effects of 
Radiation on Insulation and Radia- 
tion Technology. A meeting of the 
two subcommittees will be held also. 

Electrical frontiers of the space age 
will play a prominent role in the 
meeting. The technical program also 
will include sessions on generation 
and transmission of power, communi- 
cations, radio and _ television, elec- 
tronics, computers, and basic science. 


Thermocouple Project 


The establishment of an American 
Standards project on thermocouples 
was recommended recently by repre- 
sentatives of 16 national trade asso- 
ciations, technical societies, and in- 
dustry. The purpose is to simplify the 
use and aid in the manufacture of 
thermocouples and thermocouple ex- 
tension wires. The Instrument Society 
of America has been invited to spon- 
sor the project. 


IEC Will Meet at New Delhi 


The general meeting of the Interna- 
tional Electrotechnical Commission 
will be held in New Delhi, India, Oc- 
tober 31 through November 12. The 
Vice President of India, Dr. S. Rad- 
hakrishnan, will speak at the opening 
ceremonies. 

Visits to technical installations have 
been planned, including the National 
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WEST VIRGINIA 
PRESSBOARD INSULATION 


Higher Quality 
at Lower Cost 


These fine pressboards are replacing 
more costly types of insulation. They 
offer uniform quality and outstanding 
dielectric, physical and chemical proper- 
ties because they are made of 100% 
virgin kraft pulp produced in our own 
pulp mill. No metallic particles! Choice 
of thicknesses makes selection easy. 


PRESSITE: An absorbent, unsized 
board for air, oil, and askarel trans- 
formers and for capacitors. Natural 
kraft color. .031’’ to .250”. 


ELECTRITE: A hard board with high 
tensile strength. All punchings are 
clean and smooth. Sized with natural 
rosin to resist moisture. Available in 
brown or black. .031’’ to .187”. 


DENSITE: An extremely hard board 
with great tensile strength. Sized for 
moisture resistance or unsized for ap- 
plications in oil. Natural kraft color. 
sO SileemtOnsdliz Once 


Ask for Underwriters’ Laboratories report 
#H3987. Write Board Products Sales, 
West Virginia Pulp and Paper Company, 
230 Park Avenue, New York 17, N.Y. 


West Virginia 
Pulp and Paper 
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Physical Laboratory, All India Radio 
Station, International Monitoring Cen- 
Water 


Power Commission Museum. 


ter, and the Essential and 


NEMA Consumer Products. Division 
Meets June 1-3 in Chicago 


The first annual meeting of the 
newly organized Consumer Products 
Division of the National Electrical 
Manufacturers Association will be 
held June 1-3 at the Edgewater Beach 
Hotel, Chicago. 

The new division is one of eight 
formed this year under NEMA’s reor- 
ganization plan. It is composed of 
product sections whose member com- 
panies produce electric ranges, water 
heaters, refrigerators, freezers, dish- 
washers, room air conditioners, house- 
wares and electric fans. These groups 
will hold separate meetings at the di- 
vision convention. 
Seminar on Standardization 


Dr. John Gaillard, consultant on in- 
dustrial standardization, will hold his 
next seminar on this subject in the 
Engineering Societies Building, New 
York City, June 20-24. The seminar 
is designed to assist management in 
organizing the administrative setup 
and procedure for handling standard- 
ization work, and training staff men 
in the functions of the standards en- 
gineer, including the writing of spec- 
ifications. 

For details and registration, write 
to Dr. John Gaillard, 135 Old Palisade 
Road, Fort Lee, N.J. 


Establish Kipping Award 
In Organosilicon Chemistry 


An annual F. S. Kipping Award in 
Organosilicon Chemistry under the 
auspices of the American Chemical 
Society has been established by Dow 
Corning Corp. One thousand dollars 
will be given to a scientist for distin- 
guished contribution to knowledge of 
organosilicon compounds, now pop- 
ularly known as “silicones.” The selec- 
tion will be made by a committee of 
the American Chemical Society and 
will be open to scientists engaged in 
non-commercial research anywhere in 
the world. 

Professor Frederic Stanley Kipping 
of Nottingham University, England, 


published 119 papers on organosilicor) 
chemistry during the 37 years, 1899) 
1936, that he worked in the field. H¢ 
is well known as the co-author witllff 
W. H. Perkin of two textbooks on ori 
ganic and inorganic chemistry used by 
generations of college students. 


Second EIA Conference on 
Value Engineering, Sept. 7-8 


Disneyland, Los Angeles, will be 
the site of the Second EIA Conference 
on Value Engineering, Sept. 7-8. The 
conference will be divided into twef 
concurrent sessions: one will be de? 
voted to discussion on topics of inj 
terest to those already performing oe 
directing value engineering; the othex 
will be designed for those not yet ex: 
perienced in value engineering anc 
will explain what it is and how te 
carry it out. 

Papers will be presented on suck 
aspects of value engineering as of: 
ganization, value engineering in the 
military, contractual problems, ana 
value engineering project work. 

On the second afternoon there will 
be a joint session devoted to a diss 
cussion of “Value Engineering’s Most 
Urgent Problem.” 

Additional information should he 
requested from the nearest EIA officey 
11 West 42nd St., New York 36, onj 
1717 N. Highland Ave., Hollywood! 
Cal. 


Reliability Training Course 
In Chicago, June 5-11 


A reliability training course con4 
sisting of lectures and discussion .of 
engineering, statistical, and manage- 
ment techniques vital to an effective: 
reliability program will be conducted! 
at the Sheraton Towers Hotel in Chis 
cago, June 5-11. The course will ber 
presented at later dates in other cities. 
including Dallas-Ft. Worth, Kansas: 
City, Utica, Los Angeles, and Phila- 
delphia. It is sponsored by the Profes- 
sional Group on Reliability and Quai 
ity Control of the Institute of Radio 
Engineers and the Electronic Division’ 
of the American Society for Quality; 
Control. 

The Chicago course will be in ses-| 
sion from June 6 through June 11} 
Classes will run from 9 am until 5 pm,| 
with a two-hour luncheon period,| 
Special evening lectures will also be: 


’ Two identical courses will be con- 
iilucted concurrently, with registration 
im each limited to 35 persons. The 
tourse fee of $225 includes tuition, 
ull course materials, room, and three 
neals a day from Sunday supper until 
he following Saturday at noon. 


For further information, contact 
\. R. Roddey, Institute for Defense 
Analysis, Weapons System Evaluation, 
Pentagon Building, Washington 25, 


WD.C. 


My) 
\tequest Papers for SPE Retec on 
“lastics in Business Machines 


Papers are being solicited for a 
Regional Technical Conference on 
“Plastics in Business Machines,” to 
ye conducted Sept. 22 by the Bine- 
hamton, (N.Y.) section of the So- 


ciety of Plastics Engineers, Inc. Areas 


bf interest include applications or 
“ase histories, close tolerance molding, 
‘mold design and building for preci- 
‘ion, new materials for business ma- 


chine applications, plastics for wear 


japplications, the industrial designer 
flooks at plastics for business ma- 
chines, and end use testing and/or 
ispecifications. Offers or abstracts of 
papers should be sent to program 
‘chairman Leroy N. Chellis, IBM 
‘Corp., Endicott, N.Y. 


ii) 
Vy) 
| 


Plan 1961 Symposium on Temperature 
‘Measurement and Control 


A national symposium on “Temper- 
-ature—Its Measurement and Control 
in Science and Industry” will be held 
in Columbus, Ohio, March 27-31, 
1961. Jointly sponsored by the Amer- 
ican Institute of Physics, the Instru- 
‘ment Society of America, and the Na- 
tional Bureau of Standards, with 
other and 
agencies cooperating, it will be the 
first conference of this breadth and 
scope since the New York conference 
on the same subject in 1939. 


societies governmental 


The symposium will be aimed at the 
fundamentals of temperature measure- 
ment and will provide an authorita- 
tive blending of papers on the mean- 
ing of the temperature concept as well 
as analytical theory, with appropriate 
emphasis on instrumentation and en- 
gineering aspects. Interests from cry- 
ogenics to ultra high plasma tempera- 


vinyl-coated fiberglass sleeving 


Feel it; flex it; it’s sturdy, smooth and responsive! It’s the famous 
HYGRADE VF INSULATING SLEEVING in the Markel Line of Excellence. It 
perfectly combines supple braided fiberglass and tough vinyl coating for a 
superior class B sleeving to meet all these specifications: 


© extreme flexibility without loss of dielectric strength © rated for continuous opera- 
tion to 130°C with excellent stability e dielectric strength, 8000 v min (grade A) @ 
non-migratory plasticizers: excellent resistance to transformer oils © non-flammable; 
non-corrosive; fungi-resistant © available in #24 to 1” sizes and all standard colors 
© meets MIL-I-3190B specifications and NEMA standards. 


Like to handle some? For samples—and fast—call, write or wire today! 


Baie MARKEL Kak 
a 
ok, 


‘OURCE for EXCELLENCE in 


“SS ee Tubings, Sleevings, and Lead Wire 


NORRISTOWN, PENNSYLVANIA 
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GUDELACE 
is engineered 
for 

problem-free 


lacing ~]- 


It’s no accident that Gudelace is the 
best lacing tape you can buy. Excellence 
is engineered into Gudelace. A sturdy 
nylon mesh is meticulously combined 
with the optimum amount of special 
microcrystalline wax. Careful selection 
of raw materials and superior methods 
of combining them give Gudelace out- 
standing strength, toughness, and sta- 
bility. Gudelace is the original flat lacing 
cape which distributes stress evenly over 
a wide area. It is engineered to stay flat; 
it will not stretch out of shape when 
pulled. Gudelace’s nonskid surface pre- 
vents slipping, eliminating the too-tight 
pull that causes strangulation and cold 
flow. Durability and dependability make 
Gudelace your most economic buy— 
with no cut insulation, fingers, or feelings. 

Write for Data Book with specifica- 
tions on Gudelace and Gudebrod’s com- 
plete line of braided lacing tapes and 
dial cords—Temp-Lace, Stur-D-Lace, 
and Gude-Glass. 


GUDEBROD 


BROS. SILK CO., INC. 


Electronic Division 
225 West 34th Street, New York 1, N.Y. 


Executive Offices 
12 South 12th Street, Philadelphia 7, Pa. 
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ture will also be covered. 

Those interested in contributing to 
the program should contact chairman 
Dr. C. M. Herzfeld, Heat Div., Na- 
tional Bureau of Standards, Washing- 
ton?25.. DG: ae 


R. D. Thomas Jr. Elected 
President of Welding Society 


R. D. Thomas Jr., president of Ar- 
cos Corp., has been elected president 
of the American Welding Society. 
Other new officers announced at the 
recent 41st annual meeting of the so- 
ciety included three vice presidents: 
A. F. Chouinard, director of research 
and development, National Cylinder 
Gas Co. (re-elected) ; J. H. Blanken- 
buehler, design engineer, Hobart 
Brothers Co.; and C. E. Jackson, asso- 
ciate manager of electric welding de- 
velopment, Linde Co. Development 
Laboratories. New district directors 
are: James M. Shilstone, co-owner of 
the Shilstone Testing Laboratory, 
Baton Rouge, La., Southeast District; 
David P. O’Connor, general power 
shops foreman, City of Los Angeles, 
Department of Water and Power, 
Western District; George W. Kirkley, 
welding consultant and welding engi- 
neer, Electric Boat Div., General Dy- 
namics Corp., New England District; 
and Lester L. Baugh, welding process 
engineer, Allis-Chalmers Manufactur- 
ing Co., Central District. Four direc- 
tors-at-large were also elected. They 
are: Dr. Robert D. Stout, chairman 
of the department of metallurgy, Le- 
high University, Bethlehem, Pa.; John 
Mikulak, assistant to the vice presi- 
dent in charge of manufacturing, 
Worthington Corp.; Roy McCauley, 
chairman of the department of weld- 
ing metallurgy, Ohio State Univer- 
sity; and Dr. Ernest F. Nippes, pro- 
fessor of metallurgical engineering, 
Rensselaer Polytechnic Institute. 


Annual Meeting of ASTM in 
Atlantic City, June 26-July 1 


A searching look into the present 
state of knowledge of several facets 
of materials science, including ductile 
ceramics, will highlight the 63rd an- 
nual meeting of the American Society 
for Testing Materials at Chalfonte- 
Haddon Hall, Atlantic City, N.J., 
June 26-July 1, 1960. The society’s 


new Division of Materials Sciences 


has organized an all-day program f¢ 
June 27 consisting of two symposs 
related to basic materials knowledge¢ 
“Recent Progress in Materials Sc 
“ences” and “The Nature and Orig: 
of Strength of Materials.” A pape 
on the “Status of Ductile Ceramié 
Research” will be presented by E. 1 
Parker of the University of Californii 

Close attention also will be given 
solar energy, nuclear fuel element d) 
velopment, low temperature propertid 
of high-strength aircraft and missi 
materials, acoustical fatigue, radii 
tion effects, radiation dosimetry, an 
many other topics. 


| 
Military Electronics Convention | 
In Washington, June 27-29 | 


Over 4,000 engineers are expecies 
to attend the fourth National Conver 
tion on Military Electronics in Wash 
ington, D. C., June 27-29. The mee 
ing is jointly sponsored by the Pr 
fessional Group on Military Electres 
ics of the Institute of Radio Engineer 
and the Air Research and Develop 
ment Command. Headquarters will & 
at the Sheraton-Park Hotel. 

Highlighting this convention wi} 
be five confidential sessions sponsored, 
by ARDC, and 15 unclassified sessicn) 
covering such topics as space tect) 
nology, space electronics, guidance 
and control, and communication) 
equipment. In addition, the loce} 
PGMIL chapter has arranged an ir 
teresting program on the morning « 
June 27. This will be a panel discus 
sion by members of the Army, Navy| 
and Air Force, including such person) 
as Vice Admiral J. T. Hayward (Deyj 
uty Chief of Naval Operations—De} 
velopment, U. S. Navy) and Majoj 
General L. I. Davis (Assistant Deput! 
Chief of Staff—Development, U. Sj 
Air Force). 


Vinyl Jacket 
For Underground Wire 


A vinyl jacket selected for abrasion} 
resistance and chemical inertness i 
now being used to encase direct buria: 
wire and cable produced by Superio 
Cable Corp., Hickory, N.C. The Geo» 
vinyl resin used is produced by B 


EK. Goodrich Chemical Co. 
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For more details on Anaconda Nylac’s unique combination of useful characteristics, please turn the page— 


When you must wind fast, tight, and meet high temperatures, too, 


SPECIFY NYLAC SOLDERABLE MAGNET WIRE 


The faster you wind and the tighter your space factor—the 
more you should consider the advantages offered you by 
Anaconda Nylac Magnet Wire. 

) For Nylac is Anaconda Analac with a tough, Nylon film 

_ outer covering. The Nylon provides outstanding slipperiness 
and abrasion resistance—these tight-winding characteristics 
enable you to make compact, easily shaped, uniform coils. 

Yet Nylac incorporates many features of Analac. For 
example, it gives you easy, fast solderability without stripping. 
It also has excellent moisture resistance. 

In addition, Nylac offers you high dielectric strength, high 
thermoplastic flow temperatures, excellent flexibility, resistance 
to hot varnishes and potting compounds. And—it meets all 
130°C (AIEE Class B) requirements. 

So by combining Nylon, an old and industry-accepted 

- insulation, with a newer but thoroughly proven film covering— 
Analac—Anaconda’ s Nylac is a new solderable Class B Magnet 


O°C {AIEE Class B) 
ior compatibility 


ANATHERM 155°C (AIEE Class 


high temperature resistanc 


PLAIN ENAMEL 
low-cost ena 


Wire especially designed to overcome the strains of today’s 
high-speed winding equipment and tight space factors. 

The next time you face these and other winding problems, 
contact your nearest Anaconda Wire & Cable Sales Office. Our 
technical staff and Research and Development Laboratory 
facilities are available to give you every assistance possible. See 
the Man from Anaconda. Or write: Anaconda Wire & Cable 
Company, 25 Broadway, New York 4, N. Y. Agi 


Ask the man from 


ANACONDA 


about 
NYLAC MAGNET WIRE 


105°C (AIEE Class A FORMVAR 105°C (AIEE Class A) ANALAC 


d magnet wir proven ¢ Jability 


105°C (AlEE Class 


solderable magnet wire 


NYLAC MAGNET WIRE 


: : . : : : A 
\naconda® Nylac film-coated magnet wire has a Nylon __ ing in high-speed. high-tension winding operations due to the: ) 


namel outer surface over a film of Anaconda Analac tough Nylon overcoat. The wire will take short radius cornert 
polyurethane) insulation. Nylac is a solderable wire that bends without cracking. t 
neets 130°C (AIEE Class B) thermal test requirements. It t 
as outstanding windability and varnishability for severe CHEMICAL PROPERTIES | 
yrocess conditions, and exhibits excellent heat shock char- . 
cteristics. Nylac has outstanding resistance to chemical attack. It will 
withstand 24 hours’ immersion at room temperature in solvents 


including naphtha, Xylol, ethyl alcohol, chlorothene, methanoi, 
TECH NICAL PROPERTI ES and in 5% sulfuric acid and 1% potassium hydroxide. 
ELECTRICAL PROPERTIES | 


Nylac has high dielectric strength. It has excellent electrical 


roperties for all applications except high ‘‘Q” coils where dis- 
ipation factor should be as low as possible. 
THERMAL STABILITY 
YIELECTRIC STRENGTH Nylac meets them ls02€ 
Aoisture environment of sample Volts per mil of insulation (AIEE Class B) requirement. 
es 3580 Graph | indicates 20,000 i 
Bee ericns 2560 hours’ life at 135°C for un- 
ix hours at 100% relative varnished samples. Var- } 
humidity at 100°F 1310 nished sample data, available i ; 
on request, indicates over 
IELECTRIC CONSTANT AND DISSIPATION FACTOR 30,000 hours at 130°C. | 
Measured with capacitance bridge) Nylacisnotrecommended 
Frequency %, for use where severe thermal 
Cycles Dielectric Dissipation overloads may be encoun- } 
er Second Constant Factor tered. 
35°C 100°C DEG 100°C Do acsheanate ote 
102 “3) 10.7 ; : 
a oy me oo ee NYLAC MAGNET WIRE 
104 35 62 28 18 HEAT SHOCK UNVARNISHED AIEE 57 TEST 
105 3 4. Ki 
: 8 48 : 1 HR. AT 155°C 
MECHANICAL PROPERTIES Mandre! Diameter (Multiple of Wire Diam.) 
Prestretch 1x 3x 5x 10x 
Nylac is a strong flexible insulation. It adheres well to the 0% pass nee pas pats 
onductor. Nylac wire survives severe abrasion, stretch and flex- 10% pass pass pass pass 
15% pass pass pass pass 
20% pass pass pass pass 
25% pass pass pass pass 


Ss Sa GS See ee SS SS Ge ee Ge ee ee 


ew Nylac Booklet—yours for the asking. Thermoplastic flow temperature 


itest information—full technical data. 
ail coupon for your copy. 


265°C using 5°C per minute rate of rise 


mandrel 


7 
l 
| 
| 
| 
ANACONDA WIRE & CABLE COMPANY | SOLDERABILITY 
25 Broadway, New York 4, N. Y. i | Nvl ; 1 | 
ac wires solder without pre-strippi i 
im interested in learning more about the excellent properties fies. eratures oman ane a ji 
Nylac Magnet Wire. Please send me your new technical | P a 
okiet DM5928, | pie. ae Solder \Y 
ire Size ime-Seconds Te t 
MME SO TITLE Syerc ccareroe aterevatelettieie rs iotacg.ch eres ohese emer iste aire ony eR ea : a aeet ee some ) 
1b—18 15 360°C Twisted 
IMP ANY GN hicceie tine? clone ait esccite. iret aoe te ee | 19—25 10 360°C Pair 
DRESS ee ee te ee 7A NY a 360°C Wra 
Ceoeoeeereeeeesrnereeerecoeneeaeseeaneeene Ie) on 
31—46 4 © 
Viferoreters staleten sre aicterns Sa eee ae ZONE. 3... STATExiccememene | a aoa 
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better than ever 
for broad range 
use 


Now, a new magnet wire enamel formulation based 
On FORMVAR resins sets a new standard of perform- 
ance in hermetic units. Proved in the field as well 
as the laboratory, the new formulation maintains 
the unequalled physical and chemical properties of 
a standard FORMVAR-with-phenolic enamel and also 
offers these important features: 


1. Excellent resistance to attack by liquid or gaseous 
R-22 refrigerant. 


2. Shows no physical softening with heat and pres- 
sure indicating best protection against short time, 
high overload stress on motor windings. 


3. Maximum insolubility in almost all conventional 
solvents. 


4. Outstanding resistance to hydrolysis. 


The development of this new enamel represents a 
major step forward in the technology of insulating 
enamels based on FORMVAR resins. The enamel or 
coated wire is now commercially available from 
your regular supplier under the FORMETIC or other 
trademark. 


Why not consult your supplier for more details. It will 
pay you real dividends in trouble-free performance. 


For complete literature write Shawinigan Resins 
Corporation, Springfield 1, Mass. 


SALES OFFICES: ATLANTA CHICAGO LOS ANGELES 
NEW YORK SAN FRANCISCO SPRINGFIELD 


SHAWINIGAN 


RESINS 
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Books 


Plated-Thru Holes for Thru Con- 
nections on Printed Wiring Boards. 
Detailed report on the reliability of 
plated-through holes in printed wir- 
ing boards contains a number of in- 
dependent studies made by major sup- 
pliers of military electronics as well 
as findings of test laboratory. Listings 
of large military programs and their 
prime contractors now using and plan- 
ning to use plated-through holes are 
included. Some 40 charts and illustra- 
tions are shown to highlight the re- 
sults of comparison and laboratory 
studies. 59 pages, $1. Order from 
the Publications Dept., Photocircuits 
Corp., Glen Cove, Long Island, N.Y. 

1960 Guide to NEMA Standards 
Publications: Booklet contains de- 
scriptions of all existing NEMA 
standards publications, including 20 
new books produced last year. 18 
pages. Copies of the guide and a price 
list may be obtained without charge 
from the National Electrical Manufac- 
turers Assn., 155 East 44th St., New 
York 17,N.Y:. 

ASTM Standards on Electrical In- 
sulating Liquids and Gases D-27. 
Contains 48 standards concerning 
liquid electrical insulating materials. 
Rapid developments in liquid insula- 
tion should make this first edition 
helpful to those concerned with high 
voltage transmission problems. Hard 
cover, 336 pages, 6” x 9”, $4.25. 
Order from the American Society for 
Testing Materials, 1916 Race St., 
Philadelphia 3, Pa. 


NEMA Standards 


The following new and revised pub- 
lications may be ordered from the 
National Electrical Manufacturers 
Assn., 155 East 44th St., New York 
le 

SG 6-1960, Power Switching Equip- 
ment. Contains information concern- 
ing the rating, performance, testing, 
and application of the following types 
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New Publications 


of power switching equipment: air 
and interrupter switches, bus sup- 
ports, accessories, and outdoor sta- 
tions. Terms are defined and instruc- 
tions are given for installation, opera- 
tion, and care of equipment. $3. 

TR 17-1960, AIEE-FEMA-NEMA 
Standards Publication for Arc Fur- 
nace Transformers. Covers electrical 
characteristics and mechanical fea- 
tures of 3-phase, 60-cycle, 2-winding, 
mineral-oil-immersed indoor  trans- 
formers rated 250 to 35000 kva and 
2400 to 34400 volts, inclusive, and 
used for supplying electric power to 
direct arc ferrous-melting furnaces. 
70 cents. 


ASA Standards 


The following new standards pub- 
lications may be ordered from the 
American Standards Assn., 10 East 
40th St., New York 16. 

C83.23-1960, Method for the Deter- 

mination of the Elastic, Piezoelectric, 
and Dielectric Constants of Piezoelec- 
tric—The Electrochemical Coupling 
Factor. 75 cents. 
IEC Publication 72-1, Recommenda- 
tions for the Dimensions and Output 
Ratings of Electric Motors. This new 
international standard recommenda- 
tion constitutes the first part of the 
third edition of Publication 72. Part 
1 deals with foot-mounted a-c induc- 
tion motors with shaft heights between 
25” and 1214” for voltages up to 600 
volts and for frequencies of 50 and 60 
cps (Hz). It includes tables of stand- 
ard dimensions, shaft extensions, and 
output ratings. $2.40. 


EIA Standards 


The following new standards pub- 
lications may be obtained from the 
Electronic Industries Assn., Engi- 
neering Dept., 2260 Salmon Tower, 
11 W. 42nd St., New York 36. 

RS-235, Color Code for Traveling 
Wave Tube Wired Leads. New ma- 
terial from standards proposal 627. 4 
pages, 25 cents. 


RS-236, Color Coding Semiconduc- 
tor Devices (Diodes and Rectifiers) . 
New material from standards proposal 
586. 4 pages, 25 cents. 


AIEE Standards 


The following publications may be — 
obtained from the American Insti- | 
tute of Electrical Engineers, 33 W. 
39th St., New York 18. 

No. 15, Industrial Control Appara- 
tus. New American Standard (ASA | 
C19.1-1959) contains information on | 
definitions, general standards, con- 
tactors, resistors, enclosures, auto- 
transformers and reactors, pushbut-_ 
tons, master controllers, accessories, 
brakes, a-c general purpose control- — 
lers, control centers, d-c general pur- — 
pose controllers, controllers for steel — 
mill service, and crane service classifi- 
cations. 37 pages, $2.20. 

No. 22, Air Switches, Insulator 
Units, and Bus Supports. 30 pages, 
$1.80. 

Aircraft and Missiles Electric Sys- 
tems Guide. Published in the follow- 
ing four parts. 


750.1, Contains sections 000—In- 
troduction, 100—Criteria for the 
Electric System, 200 — Principal © 
Subdivisions of Electrical Systems, 
and 300—Selection of the System. 
13 pages, 50 cents. 

750.4, section 400 — Installation 

Practices. 14 pages, 50 cents. 

750.5, sections 500 — Equipment 

Characteristics, and 800—Electric 

System Design Procedures. 52 

pages, $1.40. 

750.11, appendices I—Characteris- 

tics of A-C Generators Affecting 

Their Application, II—Distribu- 

tion System Design, and II1]—Sym- 

metrical Components. 37 pages, 
$1.10. 

No. 805, Test Procedure for A-C 
400-Cycle-per-Second Aircraft Induc- 
tion Motors. 20 pages, 60 cents. 

No. 806, Test Procedure for Air- 
craft A-C Generators. 23 pages, 70 


cents. 


SYLVANIA MAKES ALL THREE—ALLOY, CLAD AND PLATED WIRE 


: 


D PHOSPHORIC 


New Sylvania nickel-clad silver 20% wire 
passes the acid test—beats the heat 


— another reason why Sylvania gives unbiased recommendations on wire 


New Sylvania nickel-clad silver 20% wire has all these 
outstanding properties: excellent electrical conductivity, 
corrosion resistance superior to silver wire, ability to 
withstand temperatures up through 1500°F. As a result, 
it’s ideal for electrical hookup wire where conditions call 
for critical service, long life under oxidizing, corrosive 
or high-temperature environments. 


This new wire is available from .005” to .125” diameter, 
in a variety of tempers from dead soft to full hard. 


subsiotary of GENERAL TELEPHONE & ELECTRONICS ‘exs) 


It is another example of how you can simplify your de- 
sign and specification problems by getting a Sylvania 
recommendation on wire. Sylvania knows wire, knows 
the particular advantages of each kind. In fact, of all 
major manufacturers, only Sylvania makes all three 
types of bare wire—alloy, clad and plated. 

Why not get full details and timesaving technical assist- 
ance today. Simply write Sylvania Electric Products 
Inc., Parts Division, Warren, Pennsylvania. 
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The Grover Co., Detroit tube sys- 
tem manufacturer, has become a sub- 
sidiary of Powers Regulator Co. of 
Skokie, Ill., manufacturer of auto- 
matic temperature controls. 


Allis-Chalmers Mfg. Co., Milwau- 
kee, has combined its industrial and 
general products divisions into a new 
operating unit called /ndustrial Equip- 
ment Div. with W. M. Wallace a vice 
president and general manager of the 
new division. 

Hercules Powder Co., Wilmington, 
Del., reports 1960 first quarter earn- 
ings of 64 cents per share of common 
stock. Comparable figure for 1959 
was 957 cents. Net sales and operating 
revenues for the quarter were $73,- 
452,522, compared wtih $64,174,562 
for the first quarter of 1959. 

Research activities of Bell & Howell 
Co., Chicago photographic equipment 
manufacturer, and its electronic in- 
strument manufacturing subsidiary, 
Consolidated Electrodynamics Corp., 
Pasadena, Cal., are being combined 
into a single, expanded research divi- 
sion at Pasadena having 30% more 
personnel than the two previous de- 
partments. New research division 
heads are Dr. Charles F. Robinson, 
director of research, John G. Heiland, 
associate director, and Dr. Kenneth 
W. Gardiner, assistant director. Sales 
of the company and its subsidiaries 
for the first quarter of 1960 were 
$24,068,000, compared with $20,324,- 
000 for the first quarter of 1959. Net 
earnings were $573,000, or 15 cents 
per share, compared with $739,000, 
or 20 cents per share, for the first 
quarter of 1959. 

General Electric Co. reports sales 
for the first quarter of 1960 were 
$957,433,000, off 2% from 1959 first 
quarter sales. Net earnings amounted 
to $52,614,000, or 60 cents a share, 
almost identical to corresponding fig- 
ures for last year. At Waterford, N.Y., 
G-E’s Silicone Products Dept. is con- 
structing a facility for the production 
of silicone fluids, dispersions, emul- 
sions, specialty products, and chem- 
icals. When completed in October, it 
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Industry News 


os 


will add 15,000 sq ft to existing 
facilities. 

A 6,000 sq ft addition to the main 
plant of Northern Plastics Corp., La- 
Crosse, Wis., laminated plastics man- 
ufacturer, will be completed this 
month. 

A new firm, Circuit Materials 
Corp., New Brunswick, N.J., has ac- 
quired the adhesive coated copper foil 
business previously handled by the 
Permacel Div. of Johnson and John- 
son. The products are used in the 
manufacture of printed circuits. Dr. 
Steven J. Karwan, who was product 
manager for these materials at Per- 
macel, is president of the new firm. 

Alva Allen Industries, Clinton, Mo., 
has appointed Matt P. Hirt, Shawnee, 
Kan., to represent its line of power 
punch presses and accessories in a 
large part of the Midwest. 

Alpha Wire Corp., insulation tub- 
ing and wire manufacturer, has been 
acquired by Loral Electronics Corp., 
electronic systems producer. Alpha 
will operate independently as a sub- 
sidiary, with all Alpha personnel con- 
tinuing in present capacities. 

Multi-Amp Electronic Corp., Union, 
N.J., has named Honolulu Electrical 
Products Co. Ltd., Honolulu, as Ha- 
waiian representative for the firm’s 
electrical test instruments. 

Hitemp Wires Inc., Westbury, Long 
Island, has been licensed to make 
and sell wire and cable zip-on tubing 
patented by Miracle Adhesives Corp., 
Bellmore, L.I., N.Y. 

The Light & Power Utilities Corp., 
Memphis, Tenn., lighting fixture man- 
ufacturer, has purchased the Locust 
Lighting Co., St. Louis manufacturer 
and distributor of church lighting and 
specialized commercial and domestic 
lighting fixtures. Locust products will 
be manufactured at the L & P Mem- 


phis plant after the company moves 
to its new $600,000 headquarters ; 
plant at Olive Branch, Miss., this | 
summer. The new 112,000 sq ft fac- | 
tory will be four times larger than: 
L & P’s present plant. | 

Insulation Systems, Pittsburgh, Pa., 
distributor of electrical insulating | 
materials, has been appointed a dis- 
tributor of molding materials made 
by the Reinforced Molding Corp.. 
Monroeville, Pa. 

Plans to build a new technical ce- 
ramics plant at Laurens, S.C., have 
been announced by American Lava 
Corp., Chattanooga, a subsidiary of 
Minnesota Mining & Manufacturing 
Co., St. Paul. Construction of a 50,000 
sq ft plant will begin as soon as fina! - 
arrangements for acquisition of a 100- 
acre site are completed. 

Prices have been reduced up te 
20% on model XV-100/6299  sock- 
ets for use with General Electric’s 
GL6299 triode and other tube types 
by Instruments for Industry Inc., 
Hicksville, N.Y., 


countermeasures equipment and elec- 


manufacturer of 


tronic components. 

Engineering and production of AM, 
FM, and TV broadcast transmitting 
equipment by the Standard Electron- 


ics Div., Reeves Instrument Corp., is 
now under way in a new 31,000 sq ft 
plant at Farmingdale, N.J. 

Rheem Manufacturing Co., manu- 
facturer of a wide range of electronic 
and other equipment, has formed a 
subsidiary, Rhebo Corp., Mountain 
View, Cal., to design and build auto- 
matic machines for electronics and 
other industries that fabricate and as- 
semble small precision parts. 

Case Brothers Inc., manufacturer of 
electrical insulating papers and press- 
boards, has begun construction of a 
$2,500,000 plant in Brattleboro, Vt. 

A 180-acre electronic data process- 
ing center will be built next year in 
Newton, Mass., by Sylvania Electronic 
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Cables manufactured by Reynolds 

Metals Company, Richmond, 

_ Virginia. Covering extruded of 
enite Polyethylene. — 


; secondary distribution and” service Ine 


olds Metals Co: pany | chooses 


yatural and black electica? qiade Tenite Poly- 
, available to cable manufacturers in a 

1 pellet form which tows freely in the 

ss and in “air-veying | of bulk ship- 


: : mits easy handling ond wide spans. = Users oe _ 
that it gives long service me without festooning 


or splitting. 


_Tenite Polyethylene is s easily extruce: 


_ jacketing or insulation for many diverse appli 


cations, from coaxials to. control cables, from 


TV lead-ins to telephone wires. For a material _ 


with outstanding electrical, physical and chem- 


_ ical properties, specify Tenite Polyethylene. For 
further information, write EASTMAN CHEMICAL 


PRODUCTS, Inc., subsidiary of Eastman Kodak 
Company, KINGSPORT, TENNESSEE. 


ENITE 


PO LYETHYLEN = 


an Eastman plastic 


_ NO MOLDS—NO WAS} c 
NO MACHINING: 


Some of the many shapes extruded by 

Pennsylvania Fluorocarbon for the elec- 

trical and electronic industries include: 

shaped insulators, spacers, supporting 

channels and terminals. 

These shapes offer: 

® a dielectric strength from 500 to 
2000 volts/mil. 

® stability—no change of electrical 
properties with temperature (-25° 
C. to +250°C.) or frequency (60 
cycles to 100 mc) 

® zero moisture absorption 

® a continuous service temperature 
range of 250°C.—intermittent to 
300°C. 


Extreme Dimensional Accuracy 
Assured On Any Appropriate 
Design 


PF extruded shapes made from Teflon 
allow design engineers to incorporate 
the dielectric strength of Teflon into 
their products for electrical and elec- 
tronic applications, economically. PF 
extrudes intricate Teflon shapes to 
extremely close tolerances, cuts them 
to lengths, post forms to requirements 
and performs any auxiliary machining 
steps. Molds are eliminated, there is no 
waste of Teflon and, frequently, no 
additional finishing operations are 
necessary. Result? Teflon components 
of extreme accuracy at lower cost. 

Write, wire or call for a quotation on 
your particular Teflon component re- 
quirements, regardless of the intricacy 
of the shape. Shapes ranging from 
2500 feet per pound to 6 feet per 
pound can be extruded. 


PENNSYLVANIA 
FLUOROCARBON CO., INC. 


1115 N. 38th Street, Phila. 4, Pa. 
EVergreen 6-0603 TWX: PH 252 


*Du Pont registered trademark 
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Systems Div., Sylvania Electric Prod- 
ucts, Inc. It will provide about 200,- 
000 sq ft for development of data 
processing techniques, equipment, and 
systems. In Needham, Mass., a Sys- 
tems Engineering and Management 
Operation has been established to rep- 
resent Sylvania and the parent com- 
pany, General Telephone & Electron- 
ics Corp., in all activities relating to 
large military systems contracts. Syl- 
vania’s Semiconductor Div. at Hills- 
boro, N.H., has expanded transistor 
and diode manufacturing operations 
through enlargement of the existing 
installation and leasing of additional 
laboratory and production space at 
the Monadnock Research Center, 
North Branch, approximately five 
miles from the Hillsboro plant. 

Stockholders of Continental Elec- 
tric Co., Geneva, Ill., manufacturer of 
electronic tubes, have voted to change 
the company name to Cetron Elec- 
tronic Corp. 

The Applied Engineering Co. Inc., 
Orangeburg, S.C., has been named 
sales representative in North and 
South Carolina and Georgia for mul- 
ticomponent liquid resin metering 
and mixing systems manufactured by 
the Mitchell Specialty Div. of Indus- 
trial Enterprises Inc., Philadelphia. 

Muro Plastics Co., Seattle, has been 
appointed to represent Modern Plastic 
Machinery Corp., Clifton, N.J., 
Alaska, Hawaii, northwestern United 
States, and western Canada. 

Electrical insulation materials are 
now being stocked in a new building 
in Orlando, Fla., by Brownell Distrib- 
utors Inc. 

The Hertz Engineering Scholarship 
Foundation, Los Angeles, has an- 
nounced plans for granting future 
scholarships in all fields of engineer- 
ing. Previously, scholarships were 
awarded only in electrical and me- 
chanical engineering. 

Keasbey & Mattison Co., Ambler, 
Pa., asbestos tape and sleeving man- 
ufacturer, has opened new sales of- 
fices in Los Angeles and St. Louis. 


Materials Electronic Products 


Corp., manufacturer of thermoelectric 
modules for cooling applications, has} 
ae 8,000 sq ft of space adjoing i: 
« the present plant site in Trenton,} 
N I. The additional space is beings 


used for production, research, andy 


| 
1] 


development. | 

Oak Manufacturing Co., Chicagogh 
electronic and electrical component! 
parts manufacturer, has formed aij 
wholly-owned subsidiary, Oak Elec-§) 
tronics Corp., in Culver City, Cal., toy 
produce rotary and push button 
switches. 

Power Designs Inc., manufacturer} 
of power supply equipment, is now\f 


operating in a new plant in Westbury, , 
Lae. a 

The Special Products Div., Whiri- § 
pool Corp., has been expanded to in- f 
clude a commercial laundry and dry- } 
cleaner equipment division. John M.f 
Crouse has been appointed general 
manager. 

A new company of wire indus- — 
try specialists, Thompson Associates, 
Menlo Park, Cal., has been formed te f} 
provide engineering services and te \p 
act as manufacturers representatives | 
and wire mill consultants. 

Hussmann Refrigerator Co., St. 
Louis, plans to expand its multi-mil- 


lion dollar plant at Haddonfield, N.J., 
by enlarging it from 130,000 sq ft of 
manufacturing area to 192,000 sq ft. 

General Testing Laboratories Inc., 
a firm which provides environmental 
testing services for electronic, elec- 
trical, electro-mechanical, and other 
products, has moved to a modern, 
10,000 sq ft industrial plant in 
Moonachie, N.J. 

Sterling Varnish Co., Sewickley, 
Pa., has appointed Vulcan Electric 
Distributors Inc., Birmingham, Ala., 
as manufacturers representative for | 
its insulating varnishes and com- 
pounds in Mississippi, Alabama, Ten- 
nessee, Western Georgia, and West- 
ern: Florida. 


Elliott Company chooses oiler 


SY SNARE TRADE RS NORE ek eh ah a ii pl ai Sn eins sin 5 


for mechanical stability and extended motor life! 


After extensive research into new materials and methods, ment is being conducted to make available silicone elastomer 

Elliott Company, a division of Carrier Corporation, has de- materials with characteristics to meet customers’ constantly 

veloped the first really mechanically-adequate silicone in- changing needs. Thermoid Division engineers are available 

sulation system—with ‘‘Porter’’ Silicone Tape. Vulcanized to work with you, as they worked with the Elliott Com- 

into a void-free homogeneous structure, ‘‘Porter’”’ Silicone pany, to develop the right combination of 

‘Tape provides outstanding mechanical and sealing properties silicone elastomer and compatible ma- 

for applications requiring class H insulation. In addition to terials for your requirements. 

flexibility and moisture protection, the Elliott ‘‘Fabri-Lastic”’ For fresh stocks of ‘‘Porter’’ Silicone 

system provides durability and toughness as well as excel- Tape or information on special design 

lent thermal stability at high temperatures. characteristics, write Thermoid Division, Cate | 
Thermoid Division offers the widest range of silicone tapes H. K. Porter Company, Inc., 200 Whitehead sk for this free 

on the market today. And continuous research and develop- Road, Trenton 6, N. J. Dee eee 


THERMOID DIVISION H. K. PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 
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People in the News 


Edward J. Guelpa has been ap- 
pointed general manager of the West- 
ern Div. of Taylor Fibre Co. at La- 
Verne, Cal. after previously serving 
as Western Div. district sales man- 
ager. Peter J. Longarzo and Thomas 


E. Coyle have both been appointed 
sales engineers in the New York 
branch office for the laminated plas- 
tics and fibre manufacturer. 


a 


E. J. Guelpa J. G. Staudt 

John G. Staudt has been named 
president of the Dobeckmun Co., a 
Div. of the Dow Chemical Co., Cleve- 
land. 

Raymond E. Lafferty, previously as- 
sistant chief engineer with the Daven 
Co., has been appointed chief engi- 
neer, Boonton Electronics 
Morris Plains, N.J. 

Royal Industries Inc., Los Angeles, 
electronics 


Corp., 


manufacturer, has ap- 
pointed P. G. Smith as executive vice 
president. 

Theodore 
chief Magnathermic 
Corp., has joined Inductotherm Corp., 
Delanco, N.J., heating 
manufacturer as engineering assistant 
to the president. 

Carrier Corp., Syracuse, N.Y., has 
named Henry W. Kuklinski as engi- 
neering manager for transportation 
air conditioning and_ refrigeration 
equipment, while Dr. John S. Burlew 
has been appointed director of re- 
search, and Dr. Dewey J. Sandell has 
been named director of development 
for the Research and Development 
Div. 

Andrew Ireland has been appointed 
an infrared systems consultant for 
the Electronics Systems Engineering 
Dept. at Servo Corp. of America, 
Hicksville, L.I., electronics firm. 


former 


R. Kennedy, 


engineer of 


induction 
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Ram Chemicals Inc., Gardena, Cal. 
has appointed Gene Gordon as sales 
manager and Tom McGowan and 
Clifford Hoffman as technical sales 
engineers. 

Philco Corp.’s Government and In- 
dustrial Group has appointed Richard 
Holden, Rear Admiral (USN, ret.) , as 
director of advanced systems develop- 
ment dept. at Philadelphia. 

Union Carbide Plastics Co., New 
York City, has appointed Fred Wurt- 
zell as manager, wire and cable mar- 
ket. He joined Union Carbide in 
1942. Succeeding Wurtzell as assistant 
regional manager in the New England 


region is Gerrit V. Lydecker who has 
been in the Detroit office. 


$ 


Fred Wurtzell 


G. V. Lydecker 


Sylvania Electric Products Inc. has 
appointed Peter J. Grant as president 
of Sylvania Home Electronics Corp., 
Batavia, N.Y. He joined the firm in 
1951. Also at Batavia, Robert E. Ke- 
noyer has been named vice president 
and general manager, a newly cre- 
ated position, after previous service 
as corporate controller. At Needham, 
Mass., Richard W. Couch has been 
appointed manager of the Systems 
Engineering and Management Opera- 
tion of Sylvania Electronic Systems 
Div. He joined Sylvania in 1954. At 
Warren, Pa., Charles D. Seekings has 
been named _ engineer-in-charge | of 
product engineering of the Parts Div. 
plastics plant of Sylvania. He will be 
responsible for all product engineer- 
ing activities in the plastics operation. 
At Needham, Mass., Frederick J. 
Anderson has been appointed direc- 
tor of engineering for the Data Sys- 
tems Operations of Sylvania Elec- 
tronic Systems Div. He had _previ- 
ously served as manager of the Data 


Processing Laboratory at the Data ff 


Systems Operations. 


ban 


‘ io 
J. R. Donnalley 


Anderson 


Loe 


Dr. James R. Donnalley, formerly — 


manager of manufacturing at General 


Electric Co.’s Silicone Products Dept., | 


has been appointed general manager 
of the Insulating Materials Dept. in 
Schenectady. He succeeds Theodore 
C. Ohart, who has been appointed 
general manager of the Wire and 
Cable Dept., Bridgeport, Conn. Dr. 
Donnalley joined G-E in 1943. At 
Pittsfield, Mass., William R. Smart 
has been named marketing manager 
of the Distribution Transformer Dept., 
succeeding James L. Elrod, who be- 
comes manufacturing programming 
manager in the department. The Sili- 
cone Products Dept. has 
James E. Hamlin as sales representa- 
tive for the east central district with 
headquarters in Cleveland and R. L. 
Harden as sales representative for the 
eastern district with offices in Phila- 
delphia. 

Dr. George R. Mitchell has been 
promoted from assistant manager to 
manager of research and development 
for The Glastic Corp., Cleveland 
manufacturer of fiber glass reinforced 
plastic electrical insulation. 


named 


f 


G. R. Mitchell J. F. Konkolosky 


Joseph F. Konkolosky has joined 
Columbia Tape Mills Inc., East Green- 


REPORT FROM 


ESSEX “we LABORATORIES 


*TECHNICAL INFORMATION CENTERS FOR RESEARCH, DEVELOPMENT, VALUE ANALYSIS AND ENGINEER! 


Comprehensive Data on 
Magnet Wire Encapsulation 


NOW 
AVA/LABLE 


A series of thermal aging tests were run by Essex Magnet Wire Lab- 


oratories to determine the compatibility of a number of magnet wires By ocernns 
CSB 
§ woe /BOC 


Bl maoner wine 


with encapsulating compounds. ‘This data has been compiled into a BS wroer wine 
CLASSA. 


” THERMMECF CLASS-F 
SODERON ° Sen 2s Cee 


1 THERMALEXF 
PLAIN EWAMEL J 


(iimireo) 


test report which can be used-as a guide in wire selection. Write for BS ; 
THERMALEX-F 


the complete test report or consult your Essex Magnet Wire salesman Be 


about the Essex Continuing Magnet Wire Testing Programs. Sara? 
The right insulation for every ap- 


plication with Essex Magnet Wire 


Manufacturing Plants: Anaheim, Calif.; Fort Wayne, Ind.; and Hillsdale, Michigan 
National Network of Warehouses and Sales Offices... Call Your Local ‘‘Essex Man” 
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COORS STANDARD 
TERMINAL INSULATORS 


Fast, off-the-shelf delivery... 
low price 

Coors standard terminal insulators 
are regular stock items, available for 
immediate shipping. They are manu- 
factured on a regular production basis, 
resulting in low manufacturing costs— 
and low prices. 


Coors Terminal Insulators give 
you these important benefits: 


1. High dielectric strength. 2. Excel- 
lent surface resistivity. 3. Great physi- 
cal strength. 4. Permanent dimensional 
stability. 5. Extreme hardness. 6. Re- 
sistance to high temperatures. 7. High 
temperature subsequent brazes. 8. High 
thermal shock resistance. 9. Vacuum 
tight metal-ceramic assemblies. 


Coors Offers Complete Ceramic 
Engineering Service. 


Need special terminal insulators or 
metalized assemblies? A Coors Field 
Engineer is near you to give you cer- 
amic design help. Call him today—or 
write for complete Technical Data 
Sheets on Coors Ceramic and facilities. 


REGIONAL SALES MANAGERS 


WCSU) COGSE icevccsccsconsvvaszccacte William S. Smith, Jr. 
EM 6-8129— Redwood City, Calif. 

MIL W OSE isccsctssacossisecsnsvesstccecsesosens John E. Marozeck 
FR 2-7100— Chicago, Ill. 

Geral ciccicsinisersiasessececapusesccctvantceese Donald Dobbins 
GL 4-9638 — Canton, Ohio 

IE GSU COGS iceiiracticeenecescassesscttcns John J. McManus 
MA 7-3996 — Manhasset, N.Y. 

New England .icecesceserees Warren G. McDonald 
FR 4-0663 — Schenectady, N. Y. 

IS OULIEW OSL avcrccqttosecsctereasosesseanzere Kenneth R. Lundy 
DA 7-5716— Dallas, Texas 

SOULRWESE, .cascctesnascaseetncscsesriases William H. Ramsey 


UN 4-6369— Houston, Texas 


COORS PORCELAIN 
COMPANY 


600 Ninth Street, Golden, Colorado 
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ville, Pa., woven fiber glass tape 
manufacturer, as vice president and 
sales manager. He formerly was vice 
president of Mitchell-Rand Mfg. Co., 
New York insulation distributor. 

Bruce R. Goss, ceramic engineer, 
has joined Saxonburg Ceramics Inc., 
Saxonburg, Pa. 

Dr. Alan D. Franklin has been ap- 
pointed chief of the Mineral Products 
Div. of the National Bureau of Stand- 
ards, Washington, D.C. He will direct 
research on properties of non-metallic 
inorganic solids including ceramics, 
glass, refractory oxides, etc. 

At the Lansdale Div. of Philco 
Corp., Lansdale, Pa., Stephen L. Levy 
has been appointed assistant to the 
vice president and~general manager 
after previously serving as manager 
of commercial engineering. H. Ken- 
neth Ishler has been named general 
manager of semiconductor operations, 
while Raymond M. Cotter has been 
appointed director of manufacturing 
for semiconductor operations. George 
W. Pratt has been appointed director 
of engineering service. John M. 
Palmer has been named general man- 
ager of tube operations. And Howard 
T. Steller has been named plant man- 
ager for the division’s Spring City, 
Pa., transistor plant. 

American Super-Temperature 
Wires Inc., Winooski, Vt., has ap- 
pointed Richard D. Hoyt as vice 
president in charge of sales and Oak- 
ley F. Hoyt as vice president in 
charge of market research and adver- 
tising. Both men have supervised 
sales for the company since it was 
organized in 1955. Their headquar- 
ters will continue to be in Princeton, 


NSE 


O. F. Hoyt 


Ike, 1D Hoyt 


Howard S. Gleason, formerly with 
Stromberg-Carlson, has been  ap- 
pointed assistant to the president of 
Southwestern Industrial Electronics 
Co., a Div. of Dresser Industries Inc., 


Houston electronic manufacturer. | 

Harry K. Collins has been ap- | 
pointed executive vice president and: 
general manager of the Paraglas Div. | 
of Air Logistics Inc., Pasadena, Cal. 
plastics producer. He formerly was | 
vice president, director, and general | 


manager of Continental-Diamond | 


Fibre Corp. i 


S. H. Levin 


H. K. Collins 


Sumner H. Levin, with the firm 
since 1958, has been appointed tech- 
nical director for The Blane Corp., 
Canton, Mass., manufacturer of vinyl 
and polyethylene compounds and 
color concentrates. 

Walter P. Mayfield has joined the 
advertising department of Shawini- 
gan Resins Corp., Springfield, Mass., 
as a technical writer. 

In the glass textile section of Johns- 
Manville Sales Corp., Richard C. 
Schofield, formerly in charge of fiber 
glass textile sales in the southeastern 
states, has been transferred to Los 
Angeles and will direct sales in South- 
ern California and Arizona. Re- 
placing him with headquarters at At- 
lanta is Ralph G. Cox, formerly 
southeastern regional staff manager 
for fiber glass in J-M’s Industrial In- 
sulations Div. 


R. C. Schofield RaGeGox 

Roy N. Sundstrom has been named 
to the new position of senior project 
engineer for the Electrical Products 
Div. of Corning Glass Works, Corn- 
ing, N.Y., producer of glass and ce- 
ramic materials and parts for electri- 
cal and electronic applications. 


A-mil silicone varnished glass fabric 


4 


il “Armalon” coated glass fabric 


\sees _ Thermal characteristics 
of 2 outstanding Du Pont 
coated fabric insulations 


2 Time Aged at 375°C. (707°F.). 


where : Armalon”® for Class H service 


For equipment that must operate at very high temperatures, 
“Armalon’’* TFE-fluorocarbon resin coated glass fabrics have out- 


4-mil silicone varnished glass fabric 


standing heat resistance. Insulation of ‘“Armalon’’ can be used con- 


3 mil “Armalon" coated glass fabri 


tinuously at 482°F. and for short periods at even higher tempera- 
tures. Chart 1 compares high-temperature deterioration of electric 
strength for ‘““Armalon’’, silicone varnished glass fabric and silicone 
rubber coated glass fabric at 707°F. Chart 2 compares weight loss 
for these insulations at 707°F. ‘““Armalon’”’ has much longer life at 
elevated temperatures and retains its flexibility and strength where 
ordinary materials become brittle. In addition, ‘““Armalon’’ remains 
pliable at temperatures lower than -125°F. For full information 
about this outstanding Class H insulation, check the coupon below. 


Lecton® for Class B service 


“‘Lecton’’* acrylic resin coated glass fabric is a superior insulation 
of moderate price that more than meets Class B requirements. It 
retainsits properties in continuous operation at 270°F., and at310°F. 
shows no appreciable loss in electric strength after3,000 hours. Chart 
3 shows the effect of temperature on the life of ‘“‘Lecton’’, and Chart 
4 compares the effect of temperature rise on dielectric strength for 
“Lecton’’ and yellow varnished glass fabric. ‘“Lecton” has proved 
itself inClass B equipment because of its excellent thermal stability, 
and in hermetic refrigeration applications because of its superior 


—_ | resistance to fluorocarbon refrigerants and oils. For full information 
: : on this outstanding Class B insulation, check the coupon below. 


Yellow Varnish Glass 


“LECTON" 


Illustrated booklets 
FREE describe properties, E. I. du Pont de Nemours & Co. (Inc.) 

test data and uses for Fabrics Division IN -06, Wilmington 98, Del. 
Du Pont “Armalon” and ‘“Lecton’’. 
Mail coupon or write Du Pont for your 


Please send free information on: 


free copies . . . there’s no obligation. L] ‘ARMALON" [] “LECTON" 
Name 
Position 
REG. U.S. PAT. OFF Company. 
Better Things for Better Living .. . through Chemistry here 
City Zone State- 


*Du Pont's registered trademarks, = 
Print Ins. 42 on Reader Service Card 
Insulation, June, 1960 65 


CHEMPRO TEFLON" 
“INSULATION” GRADE 


STOCK 


ONLY HIGHEST QUALITY 
ELECTRICAL GRADE POLYMER USED 


You get better, longer lasting parts 
from Chempro Teflon “Insula- 
tion” Grade Stock. It is made from 
electrical grade TF-5 polymer. This 
pure, high quality material assures 
you a denser, more uniform Teflon 
for greater service life. 

Chempro “Insulation” Grade 
Tefion is being used as connectors, 
inserts, spacers, wrappings in con- 
nection with standard and special 
high voltage, high frequency and 
high temperature electronic, elec- 
trical and military equipment. 


Prices and deliveries quoted promptly. 
Write for Bulletin CP-554. 


» 


TAPE 


Pressure-Sensitive Tape — 
Used as a Class H insulating 
tape. Available 0.0035‘, 
0.006‘ and 0.013’' thick, 
in standard widths from 1/2‘‘ 
to 2‘ in 18-yard and 36- 
yard rolls. A special 12‘ 
wide tape is now available 
by the linear yard. 

Standard and Cementable 
Tapes — .002"' to .005’' 
thick in widths from %4‘‘ to 
24''; .006’' to .096" thick 
in widths from 1/2‘' to 24‘’. 


TEFLON SHEETS 


Standard sizes are. 
24''x24' and 48''x48‘‘ 


THICK-| 
WEIGHT NESS | WEIGHT 
(Ibs. /sq. ft.) | (inches)| (Ibs. /2q. ft.) 


| % | 075 | % | 600 | 
[aN5 | Serf 8.00 2 
RODS 


EXTRUDED — Y%4"'' to 2" 
diameter in increments of 
\o'‘, in lengths up to 12’. 
MOLDED — 1¥%"' to 2" 
diameter lengths up to 12‘', 
in increments of Yg‘'; 2° 
O.D. and over in incre- 
ments of %4‘' in lengths 
from 6'' to 12’. 


MOLDED CYLINDERS 


2'' O.D. and up with mini- 
mum wall thickness of 1/2‘' 
in increments of 1/4''. Max- 
imum length is 12'*. 


*duPont trademark 


WS) 
te. 


CHEMICAL & POWER 
PRODUCTS, Inc. 


11 Broadway, New York 4, N. Y. 
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New Products 


For further information on these 
products print the item’ number on 
the Reader Service Inquiry Card on 
the back cover. Fill out and mail the 
card—no postage is required. Insula- 
tion will immediately forward your 
inquiry to the manufacturers con- 
cerned so that they can send you 
more information prompltly. 


Flame-Retardant, Paper-Base Laminate 
Cuts Cost of Printed Circuits 


A new paper-base phenolic Jami- 
nate reportedly provides flame re- 
tardance with excellent cold punching 
characteristics at little more than 
half the cost of epoxy-paper lami- 
nates. Designated “Phenolite” grade 
XXXPC-476, the base stock is said 
to meet the electrical, physical, and 
mechanical requirements of NEMA 
standards and Underwriters Labora- 
tories tests for flame resistance. It 


is also available in two copper-clad 
forms. XX XPC-476-1 is a foil copper- 


clad laminate with standard adhesive 
bonding made primarily for com- 
mercial radio and TV applications. 
XXXPC-476-2 is a copper-clad lami- 
nate made primarily for electronic 
computer printed circuits and mili- 


tary applications requiring plating 
from alkali solutions. XXXPC-476 is 
claimed to be the first paper-base 
phenolic laminate to offer flame re- 
tardance with the cold punching 
characteristics of XXXP_ electrical 
punching grades. Insulating proper- 
ties reported include perpendicular 
dielectric strength of 780 vpm 
(1/16, D-229, condition A) ; parallel 
dielectric strength of 60 kv (FL, 14”, 
D-229, condition A) and 55 kv (FL, 
'%”, condition D-48/50) ; insulation 
resistance of 20,000,000 megohms 
(1/16”, D-257, condition A) and 
250,000 megohms (condition C-96/ 


35/90) ; dielectric constant of 4.1 


and 4.2 (condition D-24/23); dis- 


sipation factor of .033 (1/16”, 1 mc, 


D-150, condition A and condition 


D-24/23). National Vulcanized Fibre 1 
and Beach, 


Co., Maryland Ave. 
Wilmington, Del. 
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More Effective Dielectric Gas 


“Freon-C318” 
tane dielectric gas, 
commercial production, 
boasts the highest dielectric strength 


now 


available in a chemically inert dry J} 


gas at moderate pressures. It is said 
to make possible reliable, 
lighter weight, high voltage electrical 


more 


equipment, capable of handling volt- | 


ages in the  100-kilovolt-per-inch 
range. It is claimed that in non-uni- 
form electrical fields, the gas will sus- 
tain 30 to 50% higher voltages than 
currently used sulfur hexafluoride, 
while in uniform fields it will permit 
up to 30% higher voltages. The gas, 
which is both non-flammable and 
non-toxic, can be used with standard 
conductors, insulators, and all types 
of electrical construction materials at 
temperatures up to at least 250°C. 
Because of its chemical inertness and 
very low solvent power for magnet 
wire insulation and other solid insula- 
tion, liquid octafluorocyclobutane can 
be sprayed on transformer coils in a 
closed system where it will remove 
heat by evaporation. This heat then 
is given up to the atmosphere when 
the hot gas condenses on the shell of 
the transformer casing. E. I. du Pont 
de Nemours & Co., Freon Products 


Div., Wilmington, Del. 
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New High Density Polyethylene 
Compound for Wire and Cable 


New high density polyethylene 
compound for wire and cable applica- 
tions, “Bakelite” DGD-4100, report- 
edly combines the advantages of 
greater toughness, high abrasion re- 
sistance, reduced compressibility, and 
better heat deflection with greatly 
improved resistance to stress cracking 


octafluorocyclobu- |F 


reportedly ff 


| 


|e 
H 


in semi- | 


and thermal embrittlement. In stand- 
ard IPCEA (Insulated Power Cable 
‘Engineers Association) tree wire 
abrasion tests, the new material with- 
stood over 1,500,000 cycles—50% 
better than other high density poly- 
‘ethylenes tested. When tested for 
thermal embrittlement _ resistance, 
DGD-4100 exhibited no failures after 
‘5000 hours of the Underwriters 
‘Laboratories heat shock test. In tests 
for resistance to environmental stress 
cracking (immersed in Igepal CO- 
630), time to initial failure at 50°C 
was greater than 500 hours. DGD- 
4100 has been approved as insulation 
for telephone cable, aerial spacer 
cable, and tree wire and is also being 
used in service drop cable, line wire, 
coaxial cable, and high-voltage power 
cable. Extrusion Technical Release 
No. 19 available. Union Carbide Plas- 
tics Co., 30 East 42nd St., New York 
t7. 
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New Mica Mat Composite with 
Increased Dielectric Strength 


A new mica mat composite is said 
to have greater dielectric strength 
(1400 vpm) than any known mica 
insulation. The new laminate con- 
sists of silicone-bonded mica mat 
sandwiched between layers of sili- 
cone-varnished glass cloth. Designed 
for both class F and H applications, it 
is expected to be used as motor slot 
insulation, phase insulation, and 
layer insulation in transformers. Tests 
reportedly indicate that the mica mat 
composite has three times greater cut- 
through resistance (16,000 psi at 
200°F) than any mica paper now 
available and 150% greater dielec- 
tric strength than either mica papers 
or built-up mica. In addition, greater 
conformity in wrapping transformer 
coils and insulating motor coil slots 
is claimed to result from the com- 
posite’s improved flexibility and 
“snapback” characteristics. The in- 
creased mechanical and electrical pro- 
tection offered by the new composite 
is expected to permit increased ratings 
of motors without changing frame 
sizes. Thicknesses are 8, 10, 12, 15, 
20, and 25 mils. General Electric Co., 
Insulating Materials Dept., Schenec- 


tady 5, N. Y. 
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NEW ENGLAND MICA 


COMMUTATOR MICA INSULATION 


MOLDING PLATE 
SEGMENT PLATE 
RINGS 

SEGMENTS 
BUSHINGS 


Properties controlled 
to assure maximum 
efficiency of 

assembly and 
operation... 


Class B 
and 
Class H 


AND OUR 


4-26 High Heat Mica Plate is completely inor- FLEXIBLE MICA 
ganic, has high reflective value and is resistant to & COMPOSITES 
650° centigrade. 


Class B and Class H 
Sheet, roll and tape forms 
Formed slot liners 


Class C insulation. 
Available in large sheets or stamped to specifications. 


COIL & SLOT MICA TUBING 


INSULATION 


Molded or formed to 


specified dimensions Round, square, rectangular 


Class B and Class H 


Tell us your area of interest and we will send generous samples for testing — or, send 
drawings for quotation and learn how you can have better insulation at lower cost. 


‘NEW ENGLAND 1] ff 7 oe 
ao Mica CO., INC. 


WALTHAM 54, MASSACHUSETTS 
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High Temperature 
Polyurethane Potting Compound 


New Pro-Seal 777 high temperature 
polyurethane-based potting compound 
is a two-part material stated to have 
an operating range of —65°F to 
+350°F (—53.9°C to +177°C) and 
to possess extremely good electrical 
and physical properties. It is avail- 
able in preweighed kits and premixed 
frozen cartridges. Coast Pro-Seal & 
Mfe. Co., 2235 Beverly Blvd., Los 
Angeles 57. 
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One Part Epoxy Insulating 
Adhesive for 200°C Uses 


A new 100% epoxy adhesive, des- 
ignated “Meta-Bond” 321, is said to 
be a thixotropic paste that can be 
easily applied without any running or 
sagging, even on vertical surfaces. It 
reportedly requires only short heat 
curing to form a strong bond stable 
at 200°C. High dielectric strength 
and low loss factor, excellent adhesion, 
and outstanding chemical resistance 
are claimed. The cured adhesive is 
stated to have a dielectric strength of 
400 vpm (20-mil film), a dielectric 
constant of 3.8 (25°C, 10% cps), and 
a dissipation factor of 0.02 (25°C, 
10° cycles). Shelf life is over one year 
if kept below room _ temperature. 
Metachem Resins Corp., 530 Welling- 
ton Ave., Cranston 10, R.I. 
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Rugged Duty Epoxy Laminate 
For Flush Printed Circuits 


A new copper-clad industrial lam- 
inate is described as ideal for use 
where circuits must be forced into the 
laminate to produce a flush surface. 
Designated “Textolite” 11585, the 
new glass-reinforced epoxy laminate 
is said to be suited for high-reliabil- 
ity applications such as_ missiles, 
computers, and military electronic 
equipment that may be subjected to 
adverse operating conditions. Classi- 
fied NEMA G-10, the material is de- 
signed to make printed circuits that 
take 30 minutes in boiling trichloro- 
ethylene, over 30 minutes in gold- 
cyanide solution, or 2 minutes in 
500°F solder bath without blistering 
or bond failure. High insulation re- 
sistance, very low water absorption, 
high stability in humidity, and su- 
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perior bonding strength are also 
claimed. General Electric Co., Lam- 
inated Products Dept., Coshocton, 
Ohio. 
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Long Ceramic Insulators for 
Use in Thermocouples at 3200°F 


Ceramic insulators for thermo- 
couples used in temperatures up to 
3200°F (1760°C) are now available 
in lengths as long as 48”. Extruded 
from a 96% alumina composition, the 
tubing has a silica content of 1% or 
less. OD size range is from .040 to 1” 
with single or double holes as small 
as .015”. Saxonburg Ceramics Inc., 
Saxonburg, Pa. 
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Fast-Drying Protective Coating 
For Electrical Applications 


A new protective coating, “Humi- 
Seal” type 1B15, reportedly combines 
excellent electrical and moisture- 
proofing properties with outstanding 
outdoor durability. The one compo- 
nent system dries enough for handling 
in 10 minutes, while complete drying 
time at room temperature is 2 hrs. 
The coating is applied preferably by 
dip or brush and yields a build of 
at least two mils per application. 
Other properties cited include a di- 
electric strength of approximately 
1700 vpm, dielectric constant of 2.5, 
and temperature range of —55°F 
to +270°F. The coating is claimed 
to be excellent for continuous appli- 
cation temperatures in excess of 
130°C. Columbia Technical Corp., 
61-02 Thirty-first Ave., Woodside 77, 
N.Y. 
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Colored Rod for Coil 
Forms and Bobbins 


Rods of “Epocast” 341 are said to 
be readily machined into coil forms 
and bobbins for many electrical/elec- 
tronic functions. Rods are available 
in 3’ to 4’ lengths and in a large num- 
ber of standard colors. Samples avail- 
able on written request. Furane Plas- 
tics Inc., Electrical Div., 4516 Brazil 
St., Los Angeles 31. 
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New Colored "Teflon" 
Pressure-Sensitive Tapes 


New extreme temperature, pres- 


sure-sensitive “Teflon” tapes can be | 
ordered in 10 colors designed in ac- 
cordance with NEMA standards for ,| 
color-coding in electrical applications. || 
Colored “Temp-R-Tape” is .006” 
thick and is said to have a tempera- 
ture range of —100°F to 400°F 
(—73.3°C to 204°C), high dielectric 
strength, low power factor, and negli- 
gible moisture absorption. Available 
in 18 yd rolls, in widths from 14” to 
2”, and by the lineal yard 12” wide. | 
The Connecticut Hard Rubber Co., 
407 East St., New Haven 9, Conn. | 
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New Structural Insulating Shapes 
Five new sizes of insulating chan- 


nel and angle stock bring to 10 the 
number of different structural insu-— 


lating shapes which serve as low cost 
replacements for stand-off insulators, 
wood members, and insulated metallic 
members. The high strength, fiber 


CABLE SUPPORT 


INSULATING OFFSET 


COMPONENT MOUNTING 


WIRE RACEWAY 


glass reinforced polyester stock is 
available in widths ranging from } 
2-3/16” to 9-21/32” and lengths from 
2848” to 7579”. The stock may be cut 
into angles or channels to meet par- 
ticular job requirements—as bus sup- 
ports, enclosures, cable supports, trans- 
former corners, insulating offsets, fuse 
mountings, wire raceways, stiffening 
bars, etc. Engineered for use in equip- 
ment operating at class B_ tempera- 
tures (130°C), the stock reportedly 
meets NEMA GPO-1 specifications 
and has UL-recognized flame retard- 
ance. The Glastic Corp., 4321 Glen- 
ridge Rd., Cleveland 21, Ohio. 
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Linear Polyethylene Block 


Linear polyethylene block is claimed |) 


SIGNIBROGIENAS 
HEAT RESISTANCE 


A 5000° flame has not penetrated a one-quarter- 
inch piece of CDF’s new Dilecto RD-105 laminate 
after ten minutes. The same thickness of cold- 
rolled steel is pierced in less than forty seconds. 


Molded from graphite fabric impregnated with a structural materials and electrical insulations. 
heat (ablation)-resistant phenolic resin, new CDF Vulcanized fibre, silicone rubber, mica, Tefion*, and 
grades RD-105 and RD-115 are being evaluated in thermosetting moldings are also supplied by CDF. 


solid propellant rocket motors. CDF can provide both quality and true economy 
F ‘ ; in selecting plastic materials best suited to your 
Dilecto laminates are only one family of products needs. Refer to SWEETS PD file or write to us for 


from industry’s largest selection of non-metallic General Folder 60. 
*DuPont trademark 


CONTINENTAL-DIAMOND FIBRE 


A A SUBSIDIARY OF THE -44744 COMPANY e-NEWARK1/7, DEL. 


Easily fabricated paper-base, punching 


i i le, light weight, oil-resist- 1 : é 
DIES pesiceatiigt pear grade Dilecto precision switch insulators. 


‘Moisture-resistant and low cost Dilecto cams r e 
ant Dilecto ball bearing retainer rings. 


for automatic washer and dryer controls. 
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service and for secondary neutron 
shielding, to resist impact at temper- 
atures above boiling water to far 
below freezing, and to possess superior 
dimensional stability and form reten- 
tion. In block form it allows users to 
make prototypes of their own design 
for testing or for approval. Linear 
polyethylene is easily machined, 
ground, drilled, threaded, and welded 
with standard woodworking or ma- 
chine tools and equipment. American 
Agile Corp., P. O. Box 168, Bedford. 
Ohio. 
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Polyethylene Casting Resins 


A new polyethylene copolymer 
casting resin, designated “Stycast” 
TPM-5, is a one part system that re- 
portedly can be used well above 


225°F (107°C). Cured castings are 


said to have physical and electrical 


properties similar to that of high 
density polyethylene. Emerson & 
Cuming Inc., 869 Washington St., 
Canton, Mass. 
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Glass-Silicone Laminate 
Up to 2 Inches Thick 


Glass-silicone laminated plastic 
grade G-7 is now offered in sheets up 
to 2” thick. The material, a glass fab- 
with 
reportedly has 


ric reinforced silicone resin 


binder, 


good dielectric loss factor and insula- 


extremely 


tion resistance properties under humid 
conditions, plus excellent heat and arc 
resistance. It is also said to meet 
NEMA requirements. Sheet size of 
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random 24” x 36” is offered in thick- 
nesses of 14” to 2”. Sheets of 36” x 
36” size are offered in thicknesses of 
14” and less. Synthane Corp., Oaks, 
Pa. 
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Nylon Ratchet Buckle Increases 
Usefulness of Perforated Strapping 


A new nylon ratchet buckle de- 
signed for use with perforated nylon 
strapping is said to increase the versa- 
tility of the strapping. The ratchet 
buckle holds one end of the strapping 


a AY f VA 


fast on its ratchet button. The other 
end reportedly adjusts to the desired 


tightness and cannot slip or loosen. 
Special clamps or hangers can be 
made to any size for securing the 
larger bundles of wires, cables, rods, 
tubing, and pipe or any combination. 
The one-piece molded natural-color 
nylon device is available in three sizes 
for use with 34”, 14”, or 54” wide 
strapping. The nylon strapping is 
available in 25’ or 50’ rolls. The nylon 
material used is stated to be non-con- 
ducting, non-corrosive, lightweight, 
and strong. Weckesser Co., Dept. 
IN-2, 5701 Northwest Hwy., Chicago 
46. 
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Rubber Terminal Block Covers 


New rubber terminal block covers 
are available in a choice of neoprene, 
Buna-N, or silicate rubber in three 
basic forms. One type is a flexible 
casing, constructed with a wall be- 
tween each terminal pole. The outer 
wall is slit to allow wires to be easily 
guided through the wall to the ter- 
minals. The pegged edge of the ter- 
minal block fits into the receiving 
holes of the cover, securing it in posi- 
tion. Another type is designed for 


barrier strips. This cover fits firmly: 
and quickly into place because the 
divider between each terminal is} 
grooved to receive the terminal strip) 
wall. It is pliable, easily installed or 
removed, and each connecting wire; 
is separated by the dividing wall. The } 
third type is a thimble-type, termina! | 
cap for use where the larger unit is} 
impractical. It is designed to fit over: 
an individual terminal pole. The} 
opening at either side is molded inte} 
a curved, protruding shield that adds: 
further protection to the connecting: 
wires. TA Mfg. Corp., 4607 Alger} 
St., Los Angeles 39. 
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New Film-Insulated Magnet Wire 
In Ultra Small Size 


A new 50-gauge AWG (.001) sin-- 
gle enamel film magnet wire is de-: 
signed for use in hearing aid trans-- 
formers, subminiature relays, missiles, , 
rockets, computers, and syncro-motors. . 


A one pound spool has 335,000 con-- 


UL ea 


MON tee ee we, 


“* 


ea 


tinuous feet—about 65 miles—of wire...) 
This size wire is also manufactured!) 
with coatings of polyurethane, “Form- + 
var,” “Isonel,” ““F. Bondall,” “Be, 
Bondall,” and nylon. Viking Wire} 
Co. Inc., Dept. I, Danbury, Conn. 
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UL Approved "Teflon" Hook-up Wire 


A new line of UL approved appli- | 
ance wire utilizing standard MIL-W--) 
16878, Type E, Teflon insulation is: 
rated at 80°C and 105°C with volt-- 


age ratings dependent upon applica--) 
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“A girl has to think about Magnet Wire 
and specifications and things...." 


“...1 mean, really! Maybe you think that’s 
too deep for an average housewife like me. But 
let me ask you, who’s got the most to lose if 
magnet wire doesn’t have the proper dielectric 
strength? Yours truly, that’s who! Who suffers 
if the temperature and abrasion resistance isn’t 
up there? Who but us, with all our appliances? 


“J just wish we housewives could pick the 
magnet wire that goes into the motors and coils 


of every one of these things. I mean, really! 
Because I’d pick Roebling Magnet Wire. It’s 
always higher than the NEMA Specifications. And 
if you think that’s not important to a girl...!” For 
data, write Roebling’s Electrical Wire Division, 
Trenton 2, New Jersey. 


ROEBLING @ 


Branch Offices in Principal Cities 
John A, Roebling’s Sons Division, The Colorado Fuel and Iron Corporation 


tion. The new hook-up wire is avail- 
able in 20 AWG through 26 AWG, 
with 10-mil wall thicknesses. High 
temperature protection, soldering pro- 
tection, and chemical resistance are 
claimed. Times Wire & Cable Co., a 
division of The International Silver 
Co., Wallingford, Conn. 
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Magnetic-Core Delay Cable 


A new. patented delay cable re- 
portedly is characterized by ex- 
tremely wide bandwidth and excellent 
transmission characteristics. Known 
as type HH-1500A, the cable features 
an impedance of 1500 ohms and a 
delay of 0.08 microsecond per foot 
with delays on the order of several 
microseconds. Ratios of delay-to-rise 
time of 100:1 can be achieved. The 
delay cable has an OD of 0.4”. It is 


very flexible and can be easily in- 


magnetic core dielectric PVC jacket 


inner conductor 
winding 


outer conductors 


stalled in electronic equipment. It can 
be supplied in 100-ft bulk lengths or 
in calibrated sections with molded 
PVC end caps and tinned leads. Type 
HH-1500A is widely used in high 
quality applications where extreme 
fidelity of signal transmission is im- 
portant. Columbia Technical Corp., 
61-02 Thirty-First Ave., Woodside 77, 
NY 
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Silicone Rubber Sealing Devices 


A complete line of high pressure 
seals for toggle switches, push buttons, 
and shafts which pass through panels 
and housings are of one-piece con- 
struction made of silicone rubber 
bonded chemically and mechanically 
to a lock nut. They are used to 
dust, 


and moisture. Operating temperature 


protect against dirt, fumes, 
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range is —160° to 500°F. Catalog 
358 available. Metal Process Co., 1801 
First Ave., New York 28. 
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Zip-On Jacket Protects Wire and 
Cable from Wear and Abrasion 


Wires and cables subject to wear 
and abrasion by trees or other objects 
can be protected by a Zippertubing 
jacket that can be zipped on in a few 
seconds by one man. The Zippertub- 
ing is available in a wide range of 
materials including fiber glass, vinyl, 
“Teflon,” neoprene, and polyethylene. 
Vinylized Zippertubing of fiber glass 
or nylon cloth reportedly provides an 
excellent jacketing for outdoor appli- 
cations because it is tough, pliable, 
mildew-proof, flame-resistant, and will 


stand up under severe weather condi- 
Supplied to tape 
form, Zippertubing is simply wrapped 
around the wires to be protected so 
that the beading on both edges of the 
tape lines up, then it is zipped shut. 
The Zippertubing Co., 752 S. San 
Pedro St., Los Angeles 14. 
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tions. users in 


Plastic Duct with Rounded 
Slot Edges Protects Wire Insulation 


Standard “Panduct’”’ open-slot 
(type B) electrical wiring duct now 
has rounded edges on both inside and 
outside surfaces to provide protection 
to insulation on wires as they are 
pulled through wire slots during in- 
stallation. They also protect insulation 
from subsequent chafing, cutting, and 
which could result from 
physical contact with sharp duct edges 
after the wires are installed. Made 
from a tough, non-flammable plastic 


abrasion 


that does not support fungus growth 
and will not irritate the hands of in- 
stallers, the duct is also said to be 
easily cut and installed. A snap-cover 


permits access for tracing or revi- 


sion. Panduit Corp., Dept. IN-2, 
14461 Waverly Ave., Midlothian, Il. 
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Cable Harness Tester 


Model 196 militarized cable har- 
ness analyzer reportedly allows sim- 
ple and complex branch circuits to be 


high-potted and measured for leakage | 


to all other circuits. Simultaneously 


with the leakage test, continuity (con- 


ductor resistance) is measured. In au- 


tomatic operation the wires under test © 


are checked at a maximum rate of five 


wires per second. When a fault occurs — 


the tester stops and indicates the cir- 
cuit and type of fault. The tester will 
check 150 simple circuits, 75 main 
circuits with any combination or num- 
ber of branch circuits to a total of 75 
branches, or any intermediate com- 
bination of main and branches up to a 
total of 150. Measurements are made 
on precision bridges which combine 
accuracy with fail-safe operation. 
Continuity testing can be made from 


0.3 to 10.0 ohms at 0.5 to 3 amps. 


High-pot testing can be made up to 
1,000 volts d-c. For high-potting, a 
continuously variable control gives 
dwell times from 0.2 to 10 seconds. A 
built-in ohmmeter for manual check- 
ing measures leakage resistance from 
0 to 1,000 megohms. California Tech- 
nical Industries, Division of Textron 
Inc., 1421 Old County Rd., Belmont, 
Cal. 
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Spray Etcher for Big Circuit Boards 


Model 300 spray etcher accepts 


3 typical 


Bondy pin series “E’ 
adhesives for bonding 
stack laminations : 


BONDMASTER E645: Available as 1-part or 2-part 
with mixed viscosity in the 600-1,200 cps range. 
Highest bond strength and_heat-resistance 
coupled with excellent impact strength. 


BONDMASTER £621: 1-part; approximately 200 
cps viscosity. High bond strength, heat-resist- 
ance and flexibility. Can be cured at low tem- 
peratures. 


BONDMASTER E631: Same as BONDMASTER E621 
but in a slower-drying solvent. 


Since all three feature excellent mechanical 
strength plus resistance to many solvents, to 
water, atmospheric conditions, and temperature 
changes, they are also widely used as insulat- 
ing varnishes for impregnating coils and smali 
electrical equipment. 


TYPICAL PRODUCTION METHODS 


Most companies develop their own techniques 
to bond stack lamfnates most efficiently. The 
three most commonly used are: 

1) Coat, stamp, and stack; 

2) Stamp, pre-coat, then stack; 

3) Coil or stack, then vacuum impregnate. 


NON-EPOXIES...an alternate method 


Huge electron accelerator magnet cores (a recent 
one involved 475 tons of oriented silicon steel lami- 
nations!) are being bonded with one of our non- 
epoxy solvent-dispersed rubber/phenolic adhesives. 
If you can heat-cure at pressures of 100 psi or more, 
write for information about BONDMASTER E379. 


RUBBER & ASBESTOS 


CORPORATION 


226 BELLEVILLE AVENUE 
BLOOMFIELD, NEW JERSEY 


NS you can machine adhesive- 
bonded stack laminations of magnetic 


steel cores . . . machine them to toler- 
ances as critical as you can control 
your equipment .. . without fear of 
failures. In addition, these laminations 
can now be produced without the in- 
ternal stresses that have plagued the 
industry for so many years... can be 
made far more accurately, more uni- 
formly, more swiftly than has ever 
been possible with riveted assemblies. 


The ‘chemical fastening” of cores 
with BONDMASTER Series “E’’ ad- 


__hesives is today’s standard production 


technique in the manufacture of sta- 
tors, rotors, pancake synchros, dry 
transformers, gyros, and servomecha- 
nisms as well as magnetic amplifiers, 
magnetrons, and cyclotrons. 

With these solvent-dispersed thermo- 
setting epoxy adhesive formulations, 
bonding is achieved by heat, alone. The 
only pressure you need is that required 
Print Ins. 47 on Reader Service Card 


to keep the coated surfaces in complete 
and intimate contact during the cure 
cycle—a simple jig will do the job! 


WIDE CHOICE OF 
APPLICATION METHODS 


These extremely free-flowing, low 
viscosity (some go down to less than 
200 cps) adhesives can be applied by 
brushing, roller coating, spraying, or 
dipping. Coated parts may be stored 
before curing for periods of up to six 
months, if desired. Stack laminating 
techniques can be adapted to you? pro- 
duction set-up . . . see descriptions in 
column at far left. 


WRITE FOR FURTHER DATA 


Write for Technical Data Sheets de- 
tailing adhesive laydown, curing cycles, 
bonding methods, ete., of BOND- 
MASTER Series “E” adhesives for the 
electrical industry. 
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IE YOUR E@UIKE 
SOMETHING SPECIAL 


DONT 
SUBSTITUTE 


CHECK 
CAROLINA 
FOR 


‘KESTER. 


ELECTRICAL INSULATING 
MATERIALS 


SPECIALTY INSULATING FABRICS 
OF GLASS, WIRE, "DACRON" AND 
OTHER SYNTHETICS 


FIBER GLASS WOVEN TAPES 


COTTON TAPES AND WEBBINGS 
natural-dyed-purified 


COLORED INSULATING YARNS 


soft or glaze finish 
FABRICATING TEXTILES 


ALL BY 


CAROLINA 


NARROW 
FABRIC 
co. 


1036 CHESTNUT ST. 


WINSTON-SALEM, N. C. 
P.O. Box 1400 


SEND FOR FREE SAMPLE CARD 
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extra-large printed circuit boards and 


features consistent controllable etch- 
ing of single-sided, single-sided back- 
to-back, or double-sided printed cir- 
cuit boards. It is designed for low 
volume production or prototype etch- 


‘ing of extra-large boards. Specifica- 


tions listed are: Size—59” x 25” x 
45’", weight—280 Ibs, capacity—60 
gal, board sizes—23” x 44’, adjust- 
able. Centre Circuits Inc., P. O. Box 
165, 1101 N. Atherton St., State Col- 
lege Pai 
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System Detects and Measures Corona 


A complete equipment system is 
designed for detecting and displaying 
on an oscilloscope any trace of corona, 
whether caused by voids within an in- 
sulating structure, insufficient clear- 
ances, or other defects in material 


or completed assemblies. The system 


consists of a specially designed, co- 
rona-free “Hypot” to provide high 
test potential, a corona-free high volt- 
age capacitor divider and associated 
filter in a network that extracts the 
corona signal from the high voltage 
output for display on the corona de- 
tector. The corona detector is a high 
gain, wide band amplifier which feeds 
a high sensitivity oscilloscope. Op- 
tionally, the system may be provided 
with a corona meter in place of, or 
in addition to, the oscilloscope. Bulle- 
tin available. Associated Research 
Inc., 3777 W. Belmont Ave., Chicago 
18. 
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Portable Temperature Chamber 


A precision temperature test cham- 
ber capable of accommodating rack- 
mounted electronic equipment report- 
edly makes prolonged temperature 
runs with stability to within 14°F over 
the range —100°F to +900°F 
(—73.3°C to. -+-260°C)= , The. new 
chamber is said to provide one of the 
most accurate temperature controls 
as well as the highest ratio of test vol- 
ume to overall volume of any portable 
temperature chamber presently avail- 
able to the electronics industry. Model 
7000A has an internal test volume of 


1914” x 11” x 15”. With an auxiliary 
timer-control unit (optional), Model 
7000A can be preset for automatic 
hot-cold cycling at alternate tempera- 
ture levels throughout the chamber’s 
—100°F to +500°F range. The 
chamber has a “Pyrex” window for 
visual observation, and a large access 
port that all feed- 
through connections. Delta Design 
Inc., 7460 Girard Ave., La Jolla, Cal. 
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accommodates 


New Cylindrical Band Heaters 
For Plastic Molders and Extruders 


A new line of cylindrical band 
heaters has been developed especially 
for plastic molding and extruding 
machines. An aluminized steel sheath 
and a wide, one-piece alloy clamping 
band is said to assure rapid heat 
transfer. A smooth internal contour 
provides a tight fit between the band 
and the cylinder for proper perform- 


ance and long life. Standard heaters 
are available in 114” width, inside 
diameters from 15¢” to 18”, and in 
a wide range of wattage and voltage 
ratings. Catalog sheet VB-159 avail- 
able. Vulcan Electric Co., 88 Holten 
St., Danvers, Mass. 
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50 KV RMS Corona Test Set 


Conforming to new MIL C-17-C 
specifications, IPCEA, and_ others 
with facilities for periodical checking 
of required 5uy, coulomb sensitivity, 
a new two-piece corona test set is 
composed of a high voltage section 
within an oil tank and a control cab- 
inet for remote operation. It is de- 
signed for testing high-voltage bush- 
ings, ceramic terminals, wire and 
cable, electrical insulating materials, 
transformers, capacitors, and many 
other devices. The corona-free high 


voltage section terminates in an oil- 
filled, corona-free bushing. The rela- 
tively small tank is on casters. The 
control cabinet is stated to provide 
continuously adjustable output con- 
trol, zero start control, a spring-return 
“High Voltage On” push _ button, 
instantaneous-type Heinemann circuit 
breaker with trip-free reset, line 
switch, and pilot lamps. The detector 
panel contains a three-scale kv meter 
and a three-position scope sensitivity 
control, plus a group of concealed but 
readily accessible controls for other 
scope functions. This new design re- 
portedly permits more accurate co- 
rona studies by indicating apparent 
corona charge and relative corona 
current. Also, the position and nature 
of the corona pulses on the scope help 
to determine if corona is due to poor 
geometry, a sharp termination, or an 
occluded void within good insulation. 
~The Model #CT50-8 may be used 
as a straight dielectric breakdown 
tester in addition to its primary func- 
tion as a corona test set. Peschel 
Electronics Inc., Towners, Paterson, 


NJ. 
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HEE ES eee 


BEN WOULD HAVE LOVED INSUROK® 
FOR HIS OWN ELECTRICAL 
APPARATUS! 


Perfect for Fabricated Parts 
Superior Electrical Properties 


Greater Design Possibilities 


Lightweight, Non-Corrosive 


INSUROK is a@ regis- 
tered trademark of The 
Richardson Company's 
complete family line 
of laminated plastics. 


Richardson INSUROK parts outperform and outlast other 
materials because of their unique combination of properties. 
Outstanding INSUROK characteristics are: 


Low dielectric loss. 


Low moisture absorption. 


Heat and blister-resistance. 


Unmatched insulating qualities. 


Remarkable strength and durability. 


Good machinability. 


Richardson laminated, machined and fabricated parts are pro- 
duced in a wide range of characteristics to meet many kinds of 
electrical and electronic applications. New grades, sizes, and 
shapes are constantly being developed for new applications. 


Whatever your specific product application ... electrical or 
mechanical ... specify and insist on INSUROK. Write for 
comprehensive details in bulletin form on how you can profit 
by using INSUROK, or phone today. 


Laminated 
Fabricated 
and 


Molded 
FOUNDED IN 1858 | -—Plastics 


2703 LAKE STREET, MELROSE PARK, ILLINOIS 


Sales offices in principal cities 
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FOR ALL SERVICE NEEDS 
SPECIFY 


Specify Atlas Glaspun for all service needs 


Glaspun Woven Tapes 

Asbestos Woven Tapes 

Asbestos Woven and Braided Tubing 

Asbestos and Glaspun Cloths 

Glaspun Fabrics for Plastic 
Reinforcement 


Send 
for GLASS-DACRON® 
WOVEN TAPE #2863 
Free eaters 
Coil winding shrinks 
Sample tighter . . . affords high 
Card tensile strength, exceptional 


abrasion resistance with the 
economy of glass 


ASBESTOS CO. 


419 Walnut Street North Wales, Penna, 
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Bridge Measures Dielectric Loss, 
Capacitance, Dielectric Constant 


New Hartmann & Braun Schering 
bridge, model MES 7, has been de- 
veloped for measuring dielectric loss 
factor tan$, the capacitance of test 
objects at high and low voltage, and 
for the determination of the dielectric 
constant of solid and liquid insulating 
materials. Highly accurate loss-free 
compressed gas capacitors of up to 
1400 kv for comparison are supplied 


with the Schering bridge. Measuring 
range for capacitance is from 3 pyk 
to 10 wF and for tané from 2 x 10° 
to 1.111. Both ranges can be extended 
by using suitable accessories. A sepa- 
rate null indicator is used for bal- 
ancing the bridge. The Schering 
bridge can be supplied either as a 
portable instrument or built in a spe- 
cially designed test desk. Epic Inc., 
150 Nassau St., New York 38. 
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New Cleaner Combines Ultrasonic 
Cleaning with Mechanical Agitation 


“Circosonic” cleaner is 


stated to combine the advantages of 


A new 


high frequency ultrasonic cleaning 
and mechanical agitation in a single 
unit. The 
loosen the foreign matter from crev- 
ices, blind holes, and threads; the 


ultrasonic sound waves 


agitation action then floats it away. 
The cleaner, model 1PA-US, con- 
stantly cleans its own solution and 
maintains a preset temperature 
throughout the cleaning process. Over- 
all dimensions are 26” long by 29” 
deep by 56” high. Liquid capacity is 
30 gallons; working capacity is 75 
Ibs per load. Circo Ultrasonic Corp., 
51 Terminal Ave., Clark, N.J. 
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Gun for Spraying Multiple 
Component Insulating Materials 


The new Binks Turbulator and 
Formulator system is said to solve 
reaction time and batch mixing prob- 
lems associated with spraying of 
multiple component materials in in- 
sulating and other applications. The 
Turbulator is a specially designed 
gun for spraying plural component 
materials such as catalyst resins and 
plastics. Catalyst, activator, and resin 
inside the then 
sprayed immediately. Tests reportedly 


are mixed gun, 


show that materials with reaction 
times as low as four seconds can be 


sprayed on a continuous basis with 
the gun. The Formulator meters the 


materials to the Turbulator, report- 
= 


edly providing accurate make-up by 
weight and volume of the material 
being sprayed. Polyurethanes, gel- 
coats, epoxies, alkyds, and polyesters 
are a few of the materials that can 
be sprayed. Binks Manufacturing Co., 
3114 Carroll Ave., Chicago 12. 


Print No. Ins. 132 on Reader Service Card 


High-Speed Machines for 
Filling Small Component Shells 


A line of automatic high-speed fill- 
ing machines has been developed for 
injecting viscous compounds into 
small components. The machines will 
fill circular apertures in such com: 
ponents as drawn or molded shells 


of ‘diameters up to 2” which lend 


themselves to automatic hopper feed- 
ing. Various types of mastic of putty- 
like consistency are extruded in the 
form of a continuous band for injec- 


tion into the components. All models 
are designed with variable volume- 


controlled filling cycles compatible 
with the material being dispensed. 
Parts to be filled are automatically 
fed from bulk hoppers at production 
rates claimed to range from 3,000 to 
18,000 units per hour. Swanson-Erie 
Corp., 814 East 8th St., Erie, Pa. 
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Cutter for Hard-to-Reach Wire 


The Little Snipper is a long nose 
wire cutter designed for reaching into 
complex, difficult-to-reach wiring ar- 
rangements. Made of aircraft steel, 
the Little Snipper is reported to cut 
the finest wire as well as 14” thick 
copper wire without the operator’s 
hands ever touching the wire itself. 
The Little Snipper has a radial cut- 


ting action. Depression of a simple 
lever or “trigger” on the pistol-type 
grip opens and closes the cutting 
jaws at the front end of the “barrel.” 
This method of operation is said to 
prevent pinching of the operator’s 
fingers. The Little Snipper reportedly 
can single out individual wires, cut 
flush in inside corners, or be used as 
a pincers to hold work for soldering 
or brazing without cutting the wire. 
It is available in six models ranging 
from 2” to 18” in length. Prices start 


ELECTRICAL 


BIDDLE TESTING EQUIPMENT 


EASY TO OPERATE 


EASY TO UNDERSTAND 
RUGGED AND LONG LASTING 


Example: 


CORONA TEST EQUIPMENT 


... for use in non-destructive or breakdown 
dielectric tests on electrical insulating mate- 
rials, individual insulation structures and 
insulation of electrical equipment like cables, 
transformers, switchgear, rotating machin- 
ery, capacitors, bushings and communica- 
tion apparatus...for measuring corona 
starting and extinction voltage, apparent 
corona charge, relative corona current. 
Your inquiries for special applications are 
invited. A wealth of knowledge on Corona 
Testing will be placed cheerfully at your 
disposal. WRITE FOR BULLETIN 66-IS 


electrical insulation. 


Example: DIELECTRIC TEST EQUIPMENT 


40 KV Model, illustrated, is a one-man portable set 
for maintenance d-c tests. 


Equipment is compact and mobile. Maximum 
provisions have been made for safety. Opera- 
tion is simple and performance is reliable. You 
get excellent output voltage regulation with 
facilities for voltage and leakage current meas- 
urements. In addition to the 40 KV set illus- 
trated, two other models are available, one for 
operation up to 100 KV and one for operation 
to 5 KV. These have important uses for devel- 
opment work to test d-c dielectric strength of 
insulating materials and adequacy of design of 
insulation in equipment; also in production 
tests for non-destructively detecting defects in 
WRITE FOR BULLETIN 22-IS 


Example: SIX-VOLTAGE MEGGER® 


INSULATION TESTER 


@ Rectifier-Operated from any 115 vy, 60 cps Circuit 
@ Single Range, 10,000 megohms at 500 ¢ 750 ¢ 
1000 ¢ 1500 ¢ 2006 ¢ 2500 volts d-c 


Completely self-contained, one-man operated 
Megger Instrument designed to meet the grow- 
ing needs for multi-voltage insulation tests. 
The new Six-Voltage Megger Insulation Tester 
is an important addition to the standard Megger 
Instruments available with up to 3 voltages: 
the Rectifier-Operated, Single-Voltage model 
with a range up to 200,000 megohms at 10,000 
volts d-c, and the Rectifier-Operated, Triple- 
Voltage model with a range of up to 100,000 
megohms at 5000 volts and 1000 and 2500 volt 
intermediate ranges. Complete details on the 
complete Biddle line of Megger Instruments are 
available on request. WRITE FOR BULLETIN 21-20-IS 


B-1008 


JAMES G. BIDDLE CO. 


Electrical Testing Instruments ° Speed Measuring Instruments 


INSTRUMENTS 


Laboratory & Scientific Equipment 
1316 ARCH STREET, 


c 


PHILADELPHIA 7, PA. 
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uel 


molding compounds 
CHEMICAL 
RESISTANCE 


GREATER 
than any other 
comparable 
molding compounds 


Recent tests of Mesa Diall 
molded parts in different 
chemicals show unusually 
high resistance to chemical 
disintegration. In the field, 
a Mesa Diall compound 
shows indefinite resistance 
to 45% solution potassium 
hydroxide...other plastic 
materials actually fell apart 
within 2 months on 
exposure to this solution. 


Write Today for test data 
on chemical resistance of 
Mesa Diall! When you need 
chemical resistance... 
specify Mesa DIALL! 


Remember DIALL... 
Easy to Mold 
Easy to Machine 
No Post-Mold Shrinkage 
Resistant to Solvents 

and Corrosives 

Unaffected by Moisture 
Fungus Proof 
Does Not Corrode Metals 
All Colors Available 


Please address all inquiries regarding 
Diall molding compounds to 
MESA PLASTICS COMPANY... 
12270 Nebraska Avenue 
Los Angeles 25, California 
Dept. 17 
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at $3.95. Literature available. E. V. 
Nielsen Inc., 575 Hope St., Stam- 
ford, Conn. 
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Laboratory Balance 


New “Toppan” balances, Sauter 
S-1000 series, have full floating indi- 
cating mechanism for correct weigh- 
ing regardless of off-level conditions. 
Features bright 
highly legible projection scale, no 


claimed include: 


weights required, and for weighing 


beyond optical range it is merely nec- 
essary to turn a control lever to re- 
move a substitution weight with the 
added capacity indicated in a window 
adjacent to the scale. Literature avail- 
able. August Sauter of N.Y. Inc., 
866 Willis Ave., Albertson, L.I., N.Y. 
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Machine Prints Directly on 
Insulating Panels, Components 


The Markem model 121A prints 
Underwriters Laboratories Manifest 
label legends directly on insulating 
panels, electrical components, and a 
wide variety of other items which have 


a flat surface for marking. The ma- 
chine is said to provide clear imprints 
that resist weather and handling. 
Other legends can be used in con- 
junction with the UL legend. Produc- 
tion speeds up to 100/minute are 
claimed. Catalog available. Markem 


Machine Co., Keene 41, N.H. 
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Portable pH Meter 
Model 700 Big Scale pH meter, 


making it simple to read pH values 
within .02 pH, is easily portable, and 


can be used wherever a standard 115 
v a-c outlet is available. Price, com- 
plete with probe unit, buffer and KCl 
solutions is $145. Analytical Measure- 
ments Inc., 585 Main St., Chatham, 
NC 
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New Environmental Chamber with 
Accurate Temperature Control 


Model WF-12-125+400  environ- 
mental chamber for research and de- 
velopment of materials and other ap- 
plications requiring precise and ac- 
curate temperature control has an 


LC 


adjustable temperature range from 
—125°F to +400°F. A 90-lb load of 
electronic components is lowered from 
+355°F to —85°F in 29 minutes, 
with a reverse cycle in the same time. 
Repetition of any desired cycle may 
be preset. Dimensions are 44” x 24” 
x 19”, and capacity is 12 cu ft. 
Instrumentation is programmed, visi- 
ble, indicating, adjustable, and re- 
cording. Webber Manufacturing Co. 
Inc., P. O. Box 217, Indianapolis 6, 
Ind. 
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New Hardness Gauge for 
Rubber and Plastics 


A new and improved hardness 
gauge, Rex Model 1500, indicates 
hardness of materials such as rubber 
and plastics in Durometer units that 
comply with ASTM specifications for 
rubber hardness. The vernier reads 


directly to 5 points, permitting inter- 
polation to about 2 points with aver- 
age vision. The principal feature 
claimed for this gauge is the ac- 
curacy which is maintained during 
its lifetime, regardless of the amount 
of usage. Ruggedly constructed, it 
reportedly can be dropped on the 
floor without damage. Lifetime 
guarantee. Weight is 114 oz. Price is 
$59.50. Rex Gauge Co., P. O. Box 
46, Glenview, III. 
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Infrared Gas Burner Provides 
Low-Cost Heat for Baking & Curing 


A new, high-radiation type “H” 
burner is designed expressly for appli- 
cations in baking and drying ovens 
involving plastics, resins, varnishes, 
etc. It provides from 150 BTU to 
3,000 BTU per linear inch, depending 
upon the gas-air mixture supplied. 
Energy cost with this new burner is 
said to be only a fraction of equivalent 
electrical energy cost. Combustion 
takes place completely within the 
fluted refractory, which attains oper- 
ating temperatures to 2600°F when 
operated in the open. The burner is 
particularly suitable for oven, con- 
veyor, rotary drum, and roll dryer 
applications since, due to its design, 


THESE ARE SPRAGUE’S TWO OUTSTANDING 
HIGH-TEMPERATURE MAGNET WIRES 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 


up TO 200°C 


FOR CONTINUOUS OPERATION AT 
HOTTEST SPOT TEMPERATURES 


up 10 250°C 


CERAMIC 
INSULATION 


CERAMIC SINGLE-SILICONE 


CERAMIC SINGLE-TEFLON 


CERAMIC 
INSULATION 
SINGLE 
TEFLON 
OVERLAY 


DOUBLE 
TEFLON 
OVERLAY 


CERAMIC MEAVY-TEFLON 


ENLARGED CROSS-SECTIONS OF CEROC® COPPER MAGNET WIRE 


Sprague offers you a choice of 2 
truly high temperature magnet 
wires: For continuous operation 
at hottest spot temperatures up 
to 200°C (392°F) and up to 
250°C (482°F) for short periods 
of time —depend upon TETROC 
—an all Teflon-insulated wire 
available in both single and 
heavy coatings. 

CEROC is Sprague’s recommen- 
dation for continuous operation 


SPRAGUE ELECTRIC COMPANY 


44) MARSHALL STREET, NORTH ADAMS, MASS. 


at hottest spot temperatures up to 
250°C (482°F) and up to 300°C 
(572°F) for short periods of time. 
Ceroc has a flexible ceramic base 
insulation with either single sili- 
cone or single or heavy Teflon 
overlays. The ceramic base stops 
“cut-through” sometimes found in 
windings of all-fluorocarbon wire. 
Both Tetroc and Ceroc magnet 
wires provide extremely high 
space factors.* * * * * 


FOR COMPLETE DATA 
WRITE FOR ENGINEERING 
BULLETIN 405 (TETROC 
WIRES) 400A (CEROC 
WIRES). 


SPRAGUE 


THE MARK OF RELIABILITY 
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_ASONEL............. 


A NEW MANY PURPOSE ACME WIRE 


Specify *175— Class F— 155°C 


ACME Isonel Wire +175, when used 
with compatible varnishes, is suit- 
able for Class F applications. 


ACME Isonel Wire #175 has all the 
properties of Formvar Wire PLUS, 
without increase in cost. 


ACME Isonel Wire +175, when used 
with ACME #150 varnish, is suit- 
able for Class B applications. 


THE ACME WIRE COMPANY 
NEW HAVEN, CONN. 


MAGNET WIRE ® COILS © VARNISHED INSULATIONS 
INSULATING VARNISHES AND COMPOUNDS 


e€@eeseeeeeoeeoe1ese@eseseeeoeeeoeeeeepeeespneeeeeeeetee &€ 8 & @ 
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*duPont TM 


SILICONE RUBBER 


CLASS H UNSUPPORTED TAPES 
e@ GUIDELINE self-adhering, triangular tape with col- 


CHR. 


TAPES 


ored line at apex for guiding overlapping layers. 
Tape has an interliner and requires no heat for 
bonding adjacent layers. Also supplied in rectang- 
ular form without center line. 


CLASS H SUPPORTED TAPES 


Cured Tapes: Silicone rubber coated tapes in 
many variations of thickness, silicone compound and 
base fabric. 

Semi-Cured Tapes: A semi-cured silicone rubber 
coating on glass or other fabric. Tape has no inter- 
liner and heat is required to bond multiple layers 
of tape. Tape can be supplied coated on one side 
or two sides. 

Self-Adhering Tapes: A self-adhering silicone 
rubber coating on glass or other fabrics. 


TEMP-R-T APES: 


@ Pressure-Sensitive Tapes: Thermal curing tapes 


with backings of Teflon* glass fabric and silicone 
coated glass fabric—all with silicone adhesive. 
Available from stock. 


For additional data, we invite your inquiry. 


ELECTRICAL AND INDUSTRIAL SPECIALTY TAPES 


(Gili CONNECTICUT HARD RUBBER CO. 


Main office: New Haven 9, Connecticut 
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a combustion chamber is unnecessary 
and the flame is stable under high 
velocity circulation. Burners can be 
made in any desired lengths !rom 
7” to‘100’ or more. Bulletins avail- 
able. Red-Ray Mfg. Co. Inc.. 318 
Cliff Lane, Cliffside Park, N.J. 
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Heating and Cooling Unit 
For Plastics Processing 


A new heating and cooling unit. 
developed especially for continuous 
mixers employed in compounding 
plastics or processing other materials 
where accurate temperature control 
is a must, reportedly controls tempera- 
tures to within 2°, regardless of 
the mixer area involved. Its function 


is to heat or cool pressurized water 


which is circulated through the 


jackets of the mixer and also an 
extruder, if one is employed. It will 
control the batch temperature in the 
mixer and extruder even if it is neces- 
sary to add heat in some zones and 
remove it in others. The pressurized 
water is handled at temperatures up 
to 360°F on the outside of the tubes. 
and steam at 375°F, inside the tubes. 
Chemical Machinery Division of 
Baker Perkins Inc., 1000 Hess. Sagi- 
naw, Mich. 
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Versatile Compacting Press 
For Electronic Components 


The redesigned Model F-4 compact- 
ing press is a 4-ton single punch unit 
said to be ideal for making hermetic 


seals, tantalum capacitor anodes, 
barium titanate shapes, ferrite cores, 
glass beads, TV-gun mounts, and other 
electronic components. The F- 1 press 


compresses from both top and bottom, 
which makes it especially suited for 
producing pieces of high density. [t 
can make parts up to 114” in diam- 
eter and 114” depth of fill at rates 
of from 34 to 50 pieces per minute. 
F. J. Stokes Corp., 5500 Tabor Rd.. 
Philadelphia 20. . 
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New Literature 


| All catalogs, bulletins, and other 
literature or sample cards described 
are available free of charge. To ob- 
tain your free copies, just print the 
item number on the Reader Service 
Card on the back cover. Fill out and 
mail the card—no postage is required. 
Insulation immediately forwards your 
requests to the companies concerned 
so that literature can be sent to you 
promptly. 


Builetin on Modified-Polyester 
Heat-Resistant Insulating Varnish 


_ A new bulletin presents both prop- 
erties and performance data on 
“Tsonel” 31 modified-polyester insu- 
lating varnish. Heat resistance and 
bonding strength properties are shown 
in graphs and tables. Form SV-116 
also lists specifications and discusses 


outstanding features and temperature 
ratings. Applications in various types 
and sizes of motors, transformers, and 
generators are illustrated. 6 pages. 
Schenectady Varnish Co. Inc., Sche- 
nectady 1, N. Y. 
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Bulletin Gives Matching Government 
Grades for 26 Laminated Plastics 


Government agencies’  specifica- 
lions corresponding to 26 laminated 
plastic sheet grades are listed in bulle- 
tin 3.0.1. The bulletin also lists the 
corresponding NEMA grade and gives 
the type of resin and filler used in 
each grade, including phenolic-paper. 
phenolic - cotton, phenolic - asbestos, 
phenolic-glass, phenolic-nylon, mela- 
mine-glass, silicone-glass, and epoxy- 
glass. Another table lists correspond- 
ing military designations, NEMA 
grade, and ASTM 709 type for com- 
pany’s grades of laminated plastic 
tubing and rods. A third table gives 
similar data for vulcanized fibre. 2 
pages. Taylor Fibre Co., Norristown, 


Pa. 
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Silicone Engineering Guide 


New “Engineering Guide to the 
Forms, Properties, and Applications 
for Dow Corning Silicones” contains 


the most current information on all 
forms of the company’s silicone prod- 
ucts. Discussions cover such electrical 


insulating materials as liquid dielec- 
trics, soft film forming compounds, — 


enamels and_ varnishes, 
parts and components, laminating 
resins, molding compounds, potting 


materials, adhesives, additives, foam- 


ing resins and defoamers, release | 
agents, and silicone rubber materials. | 


16 pages. Dow Corning Corp., Mid- | 


land, Mich. 


Print No. Ins. 203 on Reader Service Card 
Printed Circuit Board Data File 


New bulletin CE-3.00 reports on 


printed circuit board characteristics | 


including bond and pull strength, re- 
solderability, effect of solder, operat- 
ing temperature, water absorption, 
flammability, electrical and mechani- 
cal properties, vibration, preferred 
stock thickness, and circuit material. 


insulating | 


Much data is also given on the glass- | 


ceramic base material, manufactur- 


ing techniques are described, and | 


advantages of the “Fotoceram” 


printed circuits are emphasized. 2 — 


pages. Electronic Components Dept.. 
Corning Glass Works, Bradford, Pa. 
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Publication Describes New Vinyl 
Insulation for Wire and Cable 


Physical and electrical properties 
of “Opalon” 1040, a new vinyl com- 


pound for insulating type THW wire | 


and cable, are detailed in a publica- 


tion for the wire and cable industry. | 
Results of oven aging and compara- | 


tive long-term water immersion tests 
at 75°C as well as other perform- 
ance data are presented. In addition, 
other subjects of interest to insulation 
engineers are covered. 8 pages. Mon- 
santo Chemical Co., Dept. 713, 
Springfield 2, Mass. 
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Guide to Electrical Resins for 
Potting, Impregnating, Coating, Etc. 


An easy-to-read guide to insulating 
resins and their uses, the new ““Mara- 
set Electrical Resins Selector,” 


| 


fea- | 


Best electrical 
resistance yet 
® Wherever 


for 
). high insulation 


Capacitors 
Resistors 
Lighters 
Pyrometers 
Appliances 
values are desired... use 
Sauereisen Cement No.8. Will not 
corrode resistance wire, withstands 
temperatures to 2800°F, self-harden- 
ing, quick-setting. Ask for Data Sheets. 


SPECIAL TRIAL ORDER 950 


for making tests under your own conditions 


Gallon Can 


Sauereisen Cements Co. 
Pittsburgh 15, Pa. 


SAUEREISEN 
Electro-Temp No.8 | 


CEMENT 
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Insulstruc 


Insulating 
and structural glass 
polyester laminated sheets 
and premix molded parts 


Insulate 
with 
Insulstruc 


CINCINNATI DEVELOPMENT 
& MFG. CO. 
9614 WOOSTER PIKE 
CINCINNATI 27, OHIO 
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tures a recently developed series of 


epoxy formulations for potting, im- 
pregnating, dipping, and coating elec- 
trical and electronic parts and assem- 
blies. Under separate classifications 
appear and flexible 


thixotropic pastes, varnishes, and the 


rigid resins, 
new polyurethane foam-in-place ma- 
terials. The illustrated guide fits into 
office files or can be opened out for 
attaching to a wall or bulletin board. 


This Thickness Gauge 
Measures Strip or Sheet Stock 
In 10/1000ths of an Inch 


s 
5 
5 
o 
. 
5 
. 
. 
. 
5 
s 
a 


Cady 
10/1000 
icrometer 
| Carbide 
Tipped 


Anvils 


Portable and other models also available 


Cady 
Automatic 
Burst 
Tester 
for 
Papers 


& Boards 


CADYTEST INSTRUMENTS 
Register Thickness, Burst 
Strength and Basis Weight. 


Write for Brochure. 


E. J. CADY & COMPANY 
682 N. Harlem Avenue, River Forest, Illinois 
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For each resin system complete data 
is given on physical, mechanical, ther- 
mal, and electrical properties; type 
and proportion of hardener and the 
curing method employed; pot life; 
characteristics; and uses. The details 
are arranged in tabular columns for 
quick comparison of such features as 
temperature class and range, dielec- 
tric and impact strengths, viscosity, 
density, and shrinkage. 6 pages. 
Marblette Corp., 37-31 Thirtieth St., 
Long Island City 1, N. Y. 
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Phenolic-Glass Laminate Bulletin 


Properties of grade G-3 laminated 
plastic, a laminate of woven glass 
fabric bonded with phenolic resin 
which is said to have excellent dimen- 
sional stability and heat resistance, 
and high tensile, flexural, and impact 
strengths, are tabulated in bulletin 
3.5.1. Suggested applications listed 
include armature slot wedges, struc- 
tural parts requiring good electrical 
properties, electrical equipment oper- 
ated at temperatures up to 325°F, and 
armature slot liners. 3 pages. Taylor 


Fibre Co., Norristown, Pa. 
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Vinyl Tubing Data Sheet 


New data sheet lists the dimen- 
sional specifications for 27 sizes of 
extruded vinyl tubing for 105°C use. 
Weight, OD, wall thickness, minimum 
ID, nominal ID, and maximum ID 
are given for each size. 1 page. Wire- 


craft Inc., Rolling Prairie, Ind. 
Print No. Ins. 208 on Reader Service Card 


Two Bulletins on Polycarbonate 
Resin Production Methods 


Two new bulletins discuss produc- 
tion methods for processing “Merlon” 
polycarbonate resins which are said 
to have high dimensional stability, 
good electrical properties, and high 
impact strength. Bulletin No. 44-M2 
describes the procedure for produc- 
ing Merlon plastic parts by injection 
molding; bulletin No. 47-M3 covers 
the subject of Merlon extrusion. The 
two new publications supplement an 
earlier bulletin, No. 41-M1, which 
provides a general description of 
properties and performance charac- 
teristics of the new self-extinguishing 
thermoplastic. Mobay Products Co., a 


subsidiary of Mobay Chemical Co. 
Penn-Lincoln Parkway West, rae 
burgh 5, Pa. 


Print No. Ins. 209 on Reader Service Card | 


Booklet Describes Vacuum Forming 
Mold Methods for Casting Resins 


Methods of forming molds for casts| 
ing resins by vacuum-drawing heated! 
thermoplastic sheets over electrical 
components are described in a booklet} 
titled, “Conformal Casting of Motors; 
Transformers and Printed Circuits.” 


Photographs illustrate the process andi 
a section is devoted to a discussicr 
of materials and equipment required} 
for developmental study. Among asi- 
vantages listed for this method are: 
elimination of release agents; eco} 
nomical and effective use of resin. 
and ready adaptability to changing 
designs and production rates. 8 pages.) 
Minnesota Mining and Manufactur- 
ing Co., Dept. WO-141, 900 Bush 
Avenue, St. Paul 6, Minn. 
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Flexible Tubing and Sleeving Catalog 


complete: 
line of insulating tubing,| 


Engineering data on 
“Alphlex’”’ 
sleeving, and zipper tubing for insu- 
lating leads, wires, and cables is pro- 
vided by a new two-color catalog. 
Coated or impregnated braided sleev- 
ing as well as extruded plastic,} 
“Teflon,” and silicone rubber tubings4 
are covered. Dielectric strength, tem-| 
perature rating, flammability, and 
applicable military specifications are? 
listed in tabular form for easy refer-} 
ence. 8 pages. Alpha Wire Corp., 200) | 


Varick St., New York 14. 
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Extensive Price and Descriptive 
Catalog on Many Plastics 


Revised catalog contains the latest| 
information on company’s line of! 
plastics in sheet, rod, tube, and film! 
forms. Material is organized to high : 


light “most needed” data for conven- 
jent ordering. New products such as 
“Delrin,” some copper-clad laminates, 
“Fluorglas,” etc., are treated in de- 
tail. Other materials covered include 
“Plexiglas,” vinyl, acetate, phenolic, 
“Teflon,” polyethylene, “Kel- 
iE” polystyrene, and “Rexolite.” 68 
pages. Commercial Plastics and Sup- 
ply Corp., 630 Broadway, New York 
p2. 
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Bulletin Reviews Four 
Fluorinated Chemical Compounds 


chemical com- 
pounds having a number of electrical 
and other industrial applications and 
snow available on a commercial scale 


Four fluorinated 


are comprehensively reviewed in a 


newly revised technical bulletin. 
“Benzotrifluoride and Its Ortho-, 
Meta-, and Parachloro Isomers” is 


the title of Bulletin No. 12-A, which 
presents physical and chemical prop- 
erties of each material and suggested 
applications. Twelve physical proper- 
ties of these four compounds along 
with 13 typical chemical reactions are 
given. Applications cited include use 
as dielectric fluids, insulating media, 
and transformer fluids. 12 pages. 
Hooker Chemical Corp., P. O. Box 
344, Niagara Falls, N. Y. 
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Article on Specifying Laminated 
Plastics and Vulcanized Fibre 


Basic considerations for specifying 
laminated plastics and _ vulcanized 
fibre are discussed in an article re- 
print. A handy guide to the impor- 
tant do’s and don’ts of ordering, the 
article describes the most common 
faults encountered in specifying and 
summarizes the basic properties of 
these materials. A chart spotlights 
outstanding properties of the various 
NEMA grade laminated plastics and 
vulcanized fibre. Photographs, tables, 
and charts illustrate the article. Also 
described are available in 
laminates at no additional cost, some 
basics on tolerances possible in fabri- 
cating, and a summary of the various 
composite laminates now possible. 8 
pages. Taylor Fibre Co., Norristown, 
Pa. 
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“extras” 


ROBBINS & MYERS, Inc. 


Bal PERMA-FORM® 


MACHINE FORMABLE 


INSULATION 


for STATOR ASSEMBLIES... 


e “To permit forming coils 
to closer tolerances.” 


@ “To reduce rejects due to 
damage in forming.” 

@ “To help anchor field leads 
to field coil.” 


e “To increase production -- quick 
installation reduces labor costs." 


Designed primarily as coil-retainer stock, PERMA- 
FORM is a combination of Mylar® rag laminate and 
flat rolled wire. 

Dielectric strengths: 
e .005” 
e Adhesive (approx. 1 mil used) 


rag paper and .002” Mylar, 1400 volts per mil. 
-- 500 volts per mil. 


Further specifications and information on special combinations 
of lamination available on request. 


WRITE FOR FREE 10 FT. SAMPLE TO: 
W. J. RUSCOE COMPANY LAMINATING DIVISION 


475-485 Kenmore Blvd. Akron 1, Ohio 


2127 
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“SPOOLY” 


SAYS... 


( Super-Temp. 


alll 
Nation’s HQ for 


TEFLON TAPE 


High temperature tape ... Type B, sintered 
and etched, and Type B unsintered . . . all 
sizes. Use it for coil wrappers, slot liners, 
coil taping, conductor insulation, etc. You 
get it fastest from Super-Temp. 


ALSO: Magnet Wire, Airframe Wire, Hook up Wire 
Miniature Cables, Coaxial Cables, Jumbo Cables 


Ay *DUPONT'S TFE RESIN 
Teflon or Silicone Rubber Insulations 


Save Tune wire Super-lesep | x 


American Super-Temperature Wires, Inc. 


14 West Canal Street, Winooski, Vermont @ UNiversity 2-9636 ° 

General Sales Office: 195 Nassau St.. Princeton, N J * WaAInut 4-4450 ° 
A Subsidiary of Haveg Industries, Inc.. Wilmington, Del. 
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1960 


Send for 
Catalog. 88 pages of 
valuable data. 


Free! 
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THE SOLUTION: 4 
A TURBOPOWER COIL! 250°C. More 
ampere turns in the same area, pro- 
viding the required power at a lower 
pickup voltage, for continuous duty. 


THE PROBLEM: 

To produce a 120°C ambient non- 
outgassing coil that requires a 25% 
lower pickup voltage than the pre- 
vious design without increasing the 
coil size. 


FOR THE HARTMAN ELECTRICAL MFG. CO. 


Turbopower* Coil is used in the Hartman Hermetically Sealed Contactor — 3 PDT 
CONTACTOR — 3 PDT 


TURBOPOWER®* COIL TURBOPOWER* COIL IN PLACE 


Nominal Voltage: 115/200V, 
400 cycles 


Contact Rating: 50A, 115V 
400 cycles 


The Hartman DH-7B is believed to be 

the smallest hermetically sealed 

3 PDT contactor available for ratings 

up to 50 snneres, 115V ioe oe 

_ power under continuous duty. The A ep 
unit is 2-7/16” in diameter by 2-7/8” Coil Rating: 28 VDC 

high, including terminal cover. Pickup: ~ —18V MAX. HOT 

Dropout: 7V MAX. HOT 


SPECIFICATIONS: Rated Duty: Continuous 


. Construction: Hermetically Max. Weight: 
sealed Ambient Temp.: 


FOR FREE DATA 
USE NUMBER -B POWER 


BELOW 
TUR-BO JET PRODUCTS CoO., INC. 


424 SOUTH SAN GABRIEL BLVD. SAN GABRIEL, CALIFORNIA 
CUMBERLAND 3-5191 


SA aes = 


SS —— oe 
*Patents Applied For 
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STEADY GROWTH 
IN RANGE OF APPARENT DENSITY 1.95 
OF CROCKER, BURBANK’S 
CAPACITOR TISSUES 


1.20 
110 


1.08 


Each year has brought .83 
advances in the quality and 15 


range of Crocker, Burbank’s Capaci- 


.10 


made in apparent density as well as in dielectric 60 


tor Tissue. Significant increases have been 


strength and dielectric constant. The graph also shows 


striking decreases in apparent density of grades developed to 


yield the low dissipation factor necessary in large power factor 


correction capacitors. Write for our Capacitor Tissue Handbook. 


Q Crocker, Burbank Papers Ine. 


8 FITCHBURG, MASSACHUSETTS 
ELECTRICAL ¢ CABLE INSULATING e MAJOR INSULATING e SATURATING KRAFT 
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Booklet on Molded Products for ! 
Electrical and Other Uses 


Molded products for a wide rang 
of electrical and other industria, 
‘applications are described in a nev 
booklet. It outlines a complete molde} 
products service, which includes ad 
sign of the part, design and fabric) 
tion of the mold, and molding of th} 
part. Properties of 25 laminates ay aij 
able in molding grades are listec 
Photos show typical applications. 
pages. Formica Corp., 4614 Sprin 


Grove Ave., Cincinnati 32, Ohio. | 
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Reference Chart of Tape Aids . 
For Printed Circuit Draftsmen 


A quick reference chart for printe 
circuit draftsmen includes all of (hip 
precut shapes and sizes of pressusey 
sensitive drafting aids required {f 
make paste-up printed circuit draw) 


ee 


ings that will conform to militariy 
specifications, together with mar { 
new non-military configurations. [t ij) 
claimed that this is the only charf 
published that provides draftsme 
with actual size illustrations of th 
shapes and the available hole diam} 
eters for each. The purposes of thi 
several kinds of tape used for makina}. 
printed circuit drafting aids are full} 
described. 6 pages. By-Buk Co.. 1311) 
West Pico Blvd., Los Angeles 19. |) 
Print No. Ins. 216 on Reader Service Card | 
Data Sheet on High Temperature Wire| 
With Ceramic-"Teflon” Insulation 


New data sheet describes a resist) 
ance alloy wire with new dual layer} 
high temperature insulation of cef) 
ramic and “Teflon.” Performance: 
characteristics, specifications. and de 
sign and production consideration 
are discussed. Tables show diameter 


Laminated Plastics and Vulcanized 
Fibre Facilities Report 


Facilities for research, develop) 


4 


|laminated plastics 


ment. production, and fabrication of 


! and vulcanized 


fibre are illustrated and described in 


ja new bulletin. Included are thumb- 
jnail descriptions of what laminated 
plastics and vulcanized fibre are and 
|how they are made. Simple sequence 


drawings show how each material is 


jmade. 12 pages. Taylor Fibre Co., 
| Norristown, Pa. 
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\New Apparatus Bushing Catalog 


A new catalog, bulletin No. 546, 
lists and describes apparatus bushings 


‘for transformer, circuit breaker, and 


special purpose applications in a com- 


‘plete choice of types, sizes, and rat- 


ings. Cover type bushings, sidewall, 
‘network. high current, corona free, 


high altitude, solder-seal, wall, floor, 


-and roof types are among the other 


bushings included in this comprehen- 


“sive catalog. 28 pages. Lapp Insulator 


(Co. Ine., Le Roy, N. Y. 
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New Bulletin on Metalized Ceramic 
Housings for Encapsulating Resistors 


Bulletin M-101 offers engineering 
data on a recently announced line of 
metalized ceramic housings for encap- 
sulatine resistors. It gives complete 
specifications, including the various 
grades of ceramic in which the hous- 
ings are available, and lists the vari- 
ous advantages over other methods of 
encapsulating resistors. A table of 18 
standard sized housings available is 
also included. 2 pages. Metalizing 
Industries Inc., 338 Hudson St., 
Hackensack, N. J. 


Print No. Ins. 220 on Reader Service Card 


Aluminum Conductors 
Engineering Data 


A tool for electrical utilities—“Alu- 
minum Electrical Conductors—Gen- 
eral Engineering Data”—has been 
revised and expanded. The publica- 
tion lists immediately available sag 
and tension charts for covered and 
bare aluminum conductors, and ACSR 
(Aluminum Conductor, . Steel Rein- 
forced). Sag-tension charts are used 
to determine engineering require- 
ments in construction of power lines. 
The publication includes a complete 
conductors, 


glossary of aluminum 


alphabetized by code names; and is 


prepared in file size, punched for 
desk-top use in a loose-leaf binder. 
100 pages. Aluminum Co. of America 
736 Alcoa Building, Pittsburgh 19 
Par 
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Report on Improved PVC Extrusions 
Made with a Vacuum Hopper 


New report, “Vacuum Hopper Ex- 
trusions,” covers extensive tests of dry 
blend PVC extrusions made with a 
vacuum hopper attachment. Improved 
freedom from porosity defects, sur- 
face appearance, and electrical prop- 
erties are described. The report tells 
how to produce extrusions directly 
from dry blends that have qualities 
equal or even superior to those for- 
merly possible only with more expen- 


sive diced compounds. Escambia 
Chemical Corp., 261 Madison Ave., 
New York 16. 
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Bulletin on Plastic Molder for 
Research and Short Runs 


New bulletin describes “Unex Jet’ 
plastic injection molding machines 
said to be especially suitable for pro- 
totypes and experimental parts. Out- 
standing features are discussed, the 
unit is illustrated, and the steps in- 
volved in molding of small parts are 
illustrated and explained. Specifica- 
tions and prices of the basic machine 
and accessories are given. 4 pages. 
Hinchman Manufacturing Co. Inc., 


259 First Ave. East, Roselle, N. J. 
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Modular Infrared Oven Components 


New bulletin 59-240 describes in- 
frared equipment for use as heat 
sources in such processing operations 
as baking insulation on_ electrical 
windings, drying wet electrical 
equipment, drying glue on radar 
assemblies, preheating transformers 
prior to filling with pitch, baking 
clear coating on the inside of elec- 
trical conduit, and preheating and 
drying glass TV tubes. Full informa- 
tion is given on pre-engineered modu- 
lar oven components incorporating 
T-3 quartz lamps, quartz tubes, or 
metal rods as sources for infrared 
heat. 8 pages. Fostoria Corp., Infra- 
red Div., Dept. 44, Fostoria, Ohio. 
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CUPS - CASES - SHELLS 
FOR ENCAPSULATION 


Thickness down to 010". 
Half the weight of metal. 


Compatible with wide range of 
potting compounds. 


Eliminate costly machine ; 
molds—speed production. 


Available in glass-silicone, 
-epoxy, -phenolic, -melamine, 
and -polyester. 


Especially molded 
by specialists. 


STEVENS PRODUCTS INC. 
86-88 MAIN ST. 
EAST ORANGE, NJ. 
ORange 2-2140 ORange 2-4886 
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HIGH 

HEAT 
INSULATION 
9 


Scorching \ | 
temperatures 
are no problem 
for electrical 
and electronic ceramics 
made by The 
Electrical Refractories Co. 
Ceramics can be made 
to meet your toughest 
electrical, physical, 
and thermal requirements. 
Standard and special 
porcelain and ceramics. 
- Tubing, hangers, guides, 
simple or complex 
shapes and 
parts. 
Ask for 
Free 
Descriptive 
Folder 


THE 
ELECTRICAL 
REFRACTORIES CO. 


East Palestine, Ohio 
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150 KV RMS 
TESTING 
TRANSFORMER 


150 KV rms testing 
transformer for 
combination Di- 
electric Test Set 
and Corona Level 
Test Set (on cast- 
ers for mobility). 
Unit is corona-free 
to 75 KV rms. High 
voltage oil-filled 
bushing is corona- 
free to 150 KV rms. 
Capacity of testing 
transformer is 15 : 
KVA (also available in larger capacities). 
Size is 30” X 36” X 83” high including the 
high voltage bushing, and the weight is 
1100 pounds. Tank is filled with SF6 gas 
dielectric for weight reduction (may be 
filled with transformer oil, if desired). 
High voltage bushing is 30” above top of 
tank. 


Control cabinet for this high voltage sec- 
tion (not shown) contains all safety and 
convenience controls and meters, includ- 
ing a continuously adjustable output con- 
trol to enable setting output anywhere 
from zero to full voltage. 


APPLICATIONS: For Dielectric Testing 
in accordance with ASTM standards, 
Corona Testing, Research in connection 
with general missile program. For testing 
ceramic bushings, cable components, ap- 
paratus and insulation in general. 


Ask for more information, now 
Peschel Electronics, Inc. 
Phone TRinity 8-325] 


Towners Patterson, N.Y. 
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Insulate... 
protect... 
conserve space... 
with 


MICA 


One of the best 
dielectrics known! 
* High heat resistance and dielectric 
strength 
* Chemically inert—non-hygroscopic 


* Tough, resilient, with low space 
factor 


® Readily available to meet ASTM 


Specifications 


We'll be pleased to answer your ques- 
tions about the properties of mica or 
its use in specific applications. 
There is no obligation. Send for 
FREE booklet: “Natural Mica For 
Industry.” 


Mica se Association, 
ne. 


420 Lexington Ave., 
New York 17, N.Y. 
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Dates to Circle | 


Meeting and Contention Notices ! 


June 1-2... Institute of Recent Advances 
in Solid-State Devices, sponsored by 
Dept. of Electrical Engineering, Mar- 
quette University, Milwaukee. 


June 1-3... . ISA, Symposium on Instru- 
mental Methods of Analysis, Montreal, 
Canada. 


June 1-3... IRE, 6th Radar Symposium, 
Ann Arbor, Mich. 


June 5-11... Reliability Training Course, 
sponsored by IRE and the Electronic 
Div. of the American Society for Quality 
Control, Sheraton Towers Hotel, Chicago. 


June 6-8... Institute of Appliance Manu- 
facturers, 28th Annual Convention and 
Exhibit, Netherland Hilton Hotel, Cin- 
cinnati, Ohio. 


June 9-10 . . . The Wire Assn., Pacific 
Coast Regional Meeting, Statler Hilton 
Hotel, Los Angeles, Calif. 


June 10-26 . . . British Exhibition of In- 
dustry, Technology, Science, and Culture, 
sponsored by the Federation of British 
Industries, Coliseum, New York City. 


June 12-17... Design Engineering Semi- 
nar, Pennsylvania State University, Uni- 
versity Park, Pa. 


June 13-15 . .. American Society of Heat- 
ing, Refrigerating, and Air-Conditioning 
Engineers Inc., 67th Annual Meeting, 
Vancouver Hotel, Vancouver, B.C., Can- 
ada. 


June 14-17 . . . National Association of 
Purchasing Agents, The Waldorf-Astoria, 
New York City. 


June 18-26... Europlastica Exhibition and 
Trade Fair, Floralies Palace, Ghent, 
Flanders. For information contact Euro- 
plastica Secretairate, Palais des Floralies, 
Ghent, Flanders; or Office Belge des 
Matieres Plastiques, Galerie du Centre, 
Bloc 3, Rue des Fripiers, Brussels. 


June 19-24 . . . AIEE, Summer General 
Meeting, Chalfonte-Haddon Hall, At- 
lantic City, N.J. 


June 20-22 . . . American Society of Re- 
frigerating Engineers, Annual Meeting, 
Royal York Hotel, Toronto, Canada. 


Abbreviations 
AIEE —American Institute of Elec- 
trical Engineers 
ASTM —American Society for Test- 
ing Materials 
ASME -—American Society of Me- 
chanical Engineers 
ASA —American Standards Assn. 
IRE —Institute of Radio Engineers 
EIA —Electronic Industries Assn. 


Used in Notices 


June 22-24 ... Conf. on Electronic Stana 
ards and Measurements, NBS Bouldd| 
Labs, Boulder, Colo. | 


June 25-July 9... IRE, Congress of Inted 
national Federation of Automatic Cop) 


trol, Moscow, USSR. 


June 26-July 1... ASTM, 63rd Annual 
Meeting & Exhibit, Chalfonte-Haddog 
Hall, Atlantic City, N.J. 


June 27-29 ... IRE, National Conventiog 
on Military Electronics, Sheraton Pari 
Hotel, Washington, D.C. | 


Aug. 8-12... AIEE, Pacific General Meet 
ing, El Cortez Hotel, San Diego, Cal. 


Aug. 18-19 . . . Electronic Packaging Symi 
posium, University of Colorado, Boulder 
Colo. 


Aug. 23-26 . . . WESCON, Ambassaco 
Hotel and Los Angeles Memorial Spovt 
Arena, Los Angeles, Cal. 


Sept. 7-8 . . . EIA, Second Conference op 
Value Engineering, Disneyland Hotei| 
Anaheim, Cal. 


Sept. 7-9 .. . IRE, Joint Automatic Ce 
trol Conference, MIT, Cambridge, Masss 


Sept. 14-16 .. . AIEE-ASME, Engineeriag 
Management Conference, Morrison Hog 
tel, Chicago. 


Sept. 19-22 ... IRE, Space Electronics ana! 
Telemetry Convention and Symposiums) 
Shoreham Hotel, Washington, D.C. 


Sept. 21-23. . . ATEE-ASME, Nationaaf 
Power Conference, Bellevue-Stratfore( 
Hotel, Philadelphia, Pa. 


Sept. 23-Oct. 1 . . . English Domestic Elee-} 
trical Apparatus Exhibition, Electricah 
Fairs Ltd., Alexandra Palace, London. 


Sept. 26-28 . . . Standards Engineers So- 
ciety, 9th National Convention, Pitts¢ 
burgh Hilton Hotel, Pittsburgh, Pa. ) 


Sept. 26-30 .. . American Welding Society, 


National Fall Meeting, Hotel Penn,j 
Sheraton, Pittsburgh, Pa. 
Dec. 5-8 . . . Third National Conference om 


the Application of Electrical Insulation,} 
Conrad Hilton Hotel, Chicago. 


NEMA —National Electrical Manufac- 
turers Assn. 


NISA  —National Industrial Service 
Assn. 

SPE —Society of Plastics Engineers 

SPI —Society of the Plastics In- 
dustry 


WEMA —Western Electronic Manu- 


facturers Assn. 


NEMA Electrica 


ELECTRICAL INSULATING MATERIALS 


INDEX OF AVERAGE MONTHLY 
DOLLAR SALES BILLED BY YEARS 
1947 ~ 1949 = 100 


Feb. ’60 Jan. 60 Feb. ’59 
| 149 146 138 
. Feb. ’60 point change from other mos. +3 +411 
Feb. 60 % change from other months +2 +8 
Index is based on 1947-1949 average month, inclusive= 


100 
Published through the courtesy of the National Electrical 


Index series 


l Insulation Index 


on 
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Materials Used in Electrical Insulation Index 


Industrial Laminated Products 

Manufactured Electrical Mica 

Varnished Fabric and Paper 

Vulcanized Fibre 

Varnished Tubing and Saturated Sleeving (From May, 


Manufacturers Association 1952) 
t | 
“» shea teeth zm oe ts. GRIEVE-HENDRY 
EPOXY SOLVENTLESS ORTABLE 


VARNISHES 


for impregnating 
Motors, Transformers 
and Wire-Wound 
Devices 


Resistant to acids, JP fuels and Skydrol, Furane’s Epoxy 
Solventless Varnishes are outstanding dielectric materials that 
penetrate and insulate. Dimensionally stable, 100% solid Varnishes 
3-A and 3-B aid in eliminating fire hazards and allow motors to 
operate at lower temperatures, with resultant greater efficiency, 
economy and long life. 


Low initial viscosity, ability to gel readily at 150° - 200°F., 
and a pot life of approximately 30 days make Furane’s Solventless 
Varnishes easy and economical to use. Approved on MIL Specs, 
they have outstanding resistance to both thermal and mechanical 
shock. 


For concise technical information on these and other Furane Epoxies, 
call or write for Electrical and Physical Properties Chart. On special 
problems, request our Application Questionnaire for an exact solution. 


meewanwnw em ewe ew ww www wy Xx eM MN we Ne Mev eer Mw |My Mr ere ee 


furane plastics, INCORPORATED 
DEPT. 1 4516 BRAZIL ST. * LOS ANGELES 39, CALIF. » CHapman 5-1151 


a a 
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ELECTRIC 
OVENS 


Model CR-1 


10 cu. ft. capacity—30" wide x 25” 
deep x 24” high. Removable shelves $12 15° 
f.0.b. Chicago 


| ond drip pan 

Portable. Costs less than 5¢ per hour to operate. Adjust- 
able temperature control to 225° F. Fan driven forced 
air circulation. Uniform temperature throughout. Plugs 
into any 110V wall outlet—no special wiring required. 


Can be used in a group or bank. 
Use them on the production line 
—save handling—hauling. 


Quick Quotations 
—Prompt Deliv- 
ery — Reasonable 
Prices—on Ovens 
made to your 
specifications. 


Other standard models with 
temperature ranges to 1000°F. 
available. Write for literature. 


Specialists in Heat Process Equipment 


GRIEVE-HENDRY CoO. 


1334 N. Elston Ave. Chicago 22, Illinois 
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To obtain more information on products of Insulation 
advertisers, just print the advertisement number shown 
for each advertiser in one of the spaces on the Reader 
Service Inquiry Card on the inside back cover. This num- 
ber appears under each advertisement and is also repeated 
in the listing below. After filling out the card completely, 
tear it off and drop it in the mail—no postage required. 
Insulation will promptly forward your requests for further 
information to the advertisers. 


Number Adveriiser Page 
fined The Acie, Wire Go: 22-2 Se oie SO) 
Ins. 60 American Super-Temperature Wires Inc. —--8 
Ins. 34 Anaconda Wire & Cable Co. _-_--__---53 & 54 — 
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Ensmoo ela lo CadyesnComen 226 22 sek a eee 82 
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Ins. 57 Cincinnati Development & Mfg. Co. _-_----- 31 
Inssc55>> Connecticut Hard Rubber Co. 25. --2--—= 80 
Ins. 45 Continental-Diamond Fibre Corp. _------~- 69 
Tnieeciie Coors Porcelain, Go. -222e 2 eee = se 64 
Inss 627) Grocker, Burbank Papers Inc. --.5 2225. = 84 
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Insel2) JolmC> Dolph Cor #.8 fae nse reese 2 16 
fisae.6 Dows Coming Corpe. =. 25. =e LOR Saat 
Ins. 42 E. I. du Pont de Nemours & Co. (Inc.). 

FATS) By act oe ees ae ee 65 
Insa a? “Hastman, Chemical “Products;Incs 222 59 
Ins. 64 The Electrical Refractories Co. _...________ 85 
ins,.40 > besex Wise Corp. 222 aee eee ee eee 63 
tus 60. Kyrane=Plastics since = ee eee 87 


Ins. 68 General Electric Co.. 
Laminated Products Dept. Inside Back Cover 


iniseetoeh he. Glastic- Corp... 35-28 ee ee ( 
ins 14 J.J) Glenn andi €o-2 AID RL ATR SIU oe Le) 
bes (0) Grieve- Hendry «Com. inc) a. = = eee 87 
Incl 33~ (Gudebrod Brostsilk Cos Inc. 2). ee 52 
Inss los Heke Hanscom. Co..Incje. ee mee 7 
Ins. 28 Hess, Goldsmith & Co., Inc., 

Horaceslantonc Dives! 7 os eee ee 44, 
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Insrio2) UakranksMarkel’& Sons 2 cue see eee 
Inss-o2” ‘Mesa +Plastios: Coir ees ee 78 
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Minnesota Mining & Manufacturing Co. 

Ins. 16 Electrical Products Div. —-_2223223=e== 2 
nice =2 Mica Insulator Dive 2-2-2222 332 
Ins. 18 Monsanto Chemical- Co. = 2322 2e23=s=eee 2 
Ins. 10 Moxness Products, Inc. ~-----------=223e8 
Ins. 19 Mystik Adhesive Products, Inc. -_-----==55 3 
Ins. 30 National Vulcanized Fibre Co. ------- 48 & 4 
Ins.. 9 Natvar: Corp. 232222222 eee 1} 
Ins. 44 New England Mica Co. _-_2== 2 =e 6) 
Ins. 38 Pennsylvania Fluorocarbon Co., Inc. ~----- 69 
Ins:. 1. Permacel. 3 = = ee Inside Front Cove 
Ins; 65 Peschel Electronics, Inc, 3222222 se3ee—ee 3 
Ins. 15 Phelps Dodge Copper Products Corp. ---18 & i* 
Ins; 39 H: K. Porter-Co., Inc, 22225 = 2 ae 
Ins. 26- Product Wechniques, Ince, 2-~ => == =a 
Ins. 25. Raybestos-Manhattan, Inc., 

Asbestos Textile: Div. _ 3-2 2__ 23 ee 4 
Ins. 4 Rayclad Tubes Inc., 

a Subsidiary of Raychem Corp. ~------- : 
Ins. 49. The Richardsow Co. 2-2 ee 7! 
Ins. 46 John A. Roebling’s Sons Div., 

The Colorado Fuel and Iron Corp. ~-~--~- 7 
Ins; 22 Rolin’ & Haas Co. 22- = 
Ins. 47 Rubber & Asbestos. Corp, -—222 22-2 ae 
Ins. 59° W. J> RuscoesCo, 22-2 83 
Ins. 56 Sauereisen Cements Co... 2) == =. eee 
Ins. 35 Shawinigan Resins Corp. .2._--2-2 see 5) 
Ins. 27 Spauldme fibre Cosine. 2-2 = eee 4 
Ins: .53' ‘Sprague: Electric Co, sae 74 
Ins. 63° Stevens Products; Ince 2-20 ee 8 
Ins. 36 Sylvania Electric Products Inc., Parts Div. __55 
Ins. 61 Tur-Bo, Jet Products.Co. Incas). saa &: 
Ins. 21 Union Carbide Corp., 

Union Carbide Plastics Co. Div. ________ 33 
Ins. 7 U. S. Stoneware, Alite Diy. 2300s =e ‘ 
Ins. 17 Varflex Sales Co: Inca. 2) 
Ins. 31 West Virginia Pulp & Paper Co. __________ 5b 
Ins. 20: Young Brothers'Go: 22 33 


Advertising Sales Offices: 


Libertyville, Ill—(General Office P.O. Box 2 
Phone EMpire 2-8711. 8) ox 270, 311 E. Park Ave 


Chicago 11, Ill—John G. Behmke and John MacK 
410 .N. Michigan Ave. Phone WHitehall “4.2884. ee 


Detroit 26, Mich—Charles R. Schroeder 

413 Lafayette Bldg. Phone WOodward 1-0278 
New York 17, N.Y.—Robert Bandini 

41 E. 42nd St. Phone MUrray Hill 2-3157 


San Marino, Calif—H. L. Mitchell & Assoc, 
1450 Lorain Road. Phone CUmberland 3-4394 


Oakland 18, Calif—James T. Stevenson 
5901 Buena’ Vista Ave.: Phone OLympic 3-8602 


Textolite /reliability 


“computer and 
nilitary electronics 


BUILT-IN 
FIRE 
XTINGUISHER 


OTextolite’c-1 11559 


-self-extinguishing laminate 


Actual flame test of a non self-extinguishing glass-epoxy laminate and Textolite G-I1 (11559) 
glass-epoxy laminate. Less than two seconds after remoyal of burners, flame on 11559 dies, the 
other glass-epoxy laminate continues to burn. 


OUTSTANDING INSULATION RESISTANCE Reduce fire hazard. This problem confronts many designers of computer 
and military electronic systems, especially where banks of circuit boards 


430,000 are required. Their solution... specification of G-11, self-extinguishing 
AY G-E TEXTOLITE 11559 glass-epoxy for printed circuits and structural 

electrical insulating material. Laboratory tests more severe than Standard 
410,000 ASTM flame tests prove Textolite 11559 flames-out within two seconds 
400,000 —never presents a fire hazard. 


Easily exceeding requirements for NEMA G-11 laminates and specifica- 
tions MIL-P-18177 Type GEB, transparent 11559 is available unclad or 
clad with 1 or 2 oz. copper on one or both sides. It surpasses other G-10 
and G-11 laminates in its electrical properties at higher temperature ranges. 
Specifically, it provides low power factor, low dielectric constant and high 


INSULATION RESISTANCE (MEGOHMS) 


i 

£ insulation resistance into the 150° C range. Since it is highly resistant to 
ais solvents and etching solutions, rejects are considerably reduced. 
i-*] 
s E For more information on 11559, consult Sweet’s Product Design File, 
[a Cat 2b/Gen., or write: Laminated Products Department, Section I-60, 


165°C General Electric Company, Coshocton, Ohio. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


COSHOCTON, OHIO 


MILITARY. COMMUNICATIONS 
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NOW ... the first effective abrasion tes 
for insulation sleevings 


OPERATION OF THE 
ABRASOGRAFT 


Alarm “A” rings, releasing golf balls 
“B” in Trap “C”. Technician “D’’ is 
rudely awakened, kicks box “E” which 
frees horsefly ‘‘F’’. Fly bites horse “G” 
which stampedes on treadmill ‘‘H”. 
Treadmill activates the Abrasograft and 
puts Ben-Har ‘‘1151” through its paces. 


EXTRUSION 
MAKES THE DIFFERENCE 


Aware of the void in standard testing 
procedures for abrasion resistance in 
insulating sleevings, Bentley- Harris 
commissioned Ubiquitious Associates, 
Limited, to correct the situation. Their 
chief designer, Dr. Kool(man), se- 
creted in his study and stimulated by 
an exclusive diet of cheap whiskey, 
vitamin tablets and tranquilizers, pro- 
duced the Abrasograft (illustrated 
above) . 


[Dr. Kool(man) is best remembered 
for his suggestions: to increase the 
number of commercials as the late, 
late show progresses; to double the 
sound volume of radio commercials; 
and to leave the fibrous parts in 
deviled crabs.] 


The single phase, double reciprocat- 
ing, triple purge, quadruped Abraso- 
graft ran 1151@feet of the new 


Ben Har “1151” in size 36 (espe- 
cially produced for the doctor as he ts 
a stickler for perfection) . 


After 1151 hours, there was no blem- 
ish on the satin-smooth skin of the 
sleeving. Then, the Abrasograft ex- 
ploded, plowing a trench 1151 feet 
long. When last seen, Dr.-Kool- 
(man) was at the far end furiously 
munching on the 1151 feet of un- 
damaged Ben Har “1151” and mut- 
tering, “It’s gotta give . . . it’s gotta 
give.” 


Tough, expandable, resistable and 
completely able Ben Har “1151” 
durasyl Silicone Rubber — Fiberglass 
Sleeving comes in all the usual sizes, 
in white and living color. Don’t take 
our word for its electrical insulation 
powers. Send for data sheet and 
samples and try your own patience. 


BENTLEY-HARRIS MANUFACTURING CO. 


600 BARCLAY STREET 
Telephone: TAylor 8-7600 
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CONSHOHOCKEN 6, PA. 
A SUBSIDIARY OF RAYCHEM 
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